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PREVALENCE OF SMALLPOX IN THE UNITED STATES 


The reports indicate that smallpox is more prevalent in the United 
States than it was at this time last year or in 1926. For the week 
ended March 10, 1928, 42 States reported 1,161 cases of smallpox. 
For the corresponding week of 1927 these States reported 876 cases, 
and in 1926 they reported 864 cases for the week. 

In 1925 the peak of the smallpox curve was reached about the 
middle of January; in 1926 the greatest number of cases was re- 
ported during the second week of February, and in 1927 the peak 
came after the middle of March. Some decrease in the incidence of 
smallpox is to be expected, but health officers should be constantly 
on the alert. 


A FURTHER STUDY OF EXPERIMENTAL BLACKTONGUE 
WITH SPECIAL REFERENCE TO THE BLACKTONGUE 
PREVENTIVE IN YEAST 


By Jospen Gotpsercer and G. A. WHEELER, Surgeons, and R. D. Litire and 
L. M. Roarrs, Passed Assistant Surgeons, United States Public Health Service 
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In a previous communication, Goldberger and Wheeler (1) pre- 
sented some of the results of a study of the problem of an experimental 
animal for pellagra. They reported the production in the dog, 
by feeding pellagra-producing diets, of a condition considered by 
them to be identical with a spontaneously occurring canine disease 
known as blacktongue or Stuttgart dog epizootic. The similarity 
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of this experimental disease to human pellagra was pointed out, and 
was considered so striking as to be well-nigh conclusive of the identity 
of the two conditions. This view was supported, they believed, by 
the suggestion of a common etiology indicated by the successful 
production of the condition (blacktongue) in the dog by feeding 
with pellagra-producing diets. In the present paper we desire to 
report some further results of the same study. 


METHODS 


Our methods of housing, caring for, and feeding the experimental 
animals have been described in a preceding communication (1). It 
may be noted that the experimental ration was offered each animal 
once a day and, as a rule, freshly prepared. The amount offered 
was, in general, all that the dog would eat. At first, to insure this, 
the attempt was made to offer an excess; but in order to minimize 
waste this practice was, after a time, modified so that, except for a 
young growing animal, only enough food for the maintenance of 
normal body weight was offered. The animals were weighed once 
a week. It may be here recalled, too, that it has been our practice 
to use our dogs repeatedly. Depending on the purpose of the experi- 
ment, the animal was or was not reconditioned by a period of stock 
diet feeding between successive experiments, for which purpose our 
stock diet No. 156 (1) was the one most frequently used. In what 
follows, details of this nature will be noted in connection with the 
presentation of the pertinent parts of the history of each experimental 
animal. The diagnostic criteria of experimental blacktongue have 
been presented in a preceding article (1). Here we will say only 
that the earliest distinctive buccal lesions are a vivid red injection 
of the floor of the mouth or an erythema of the mucosa of the upper 
lip in the form of bilaterally symmetrical patches or both. 


BLACKTONGUE-PRODUCING POTENCY OF A BASIC EXPERIMENTAL 
DIET AND OF CERTAIN OF ITS MODIFICATIONS 


The composition of the diet with which Goldberger and Wheeler 
(1) first suecessfully induced experimental blacktongue is shown in 
Table 1. This diet was constructed as a somewhat simplified replica 
of the type of diet found associated with, and, unless suitably sup- 
plemented, believed to be responsible for, the occurrence of pellagra. 
After a number of modifications of the diet shown in Table 1 had 
been tested, the diet No. 123, shown in Table 2, was constructed and 
subsequently used as the basic blacktongue-producing diet in many 
of our experiments. It seems desirable, therefore, to summarize our 
experience with this (together with certain of its modifications) as a 
blacktongue-producing diet. This is done in experiments 1, 2, 3, 
and 4. 
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Basic Diet No. 123 
EXPERIMENT 1 


The blacktongue-producing potency of diet No. 123 (Table 2) 
has been tested in a considerable number of animals and under 
various conditions. We shall consider here only those tests, however, 
that were carried out either in animals after a period of reconditioning 
following a previous experiment and thus presumably in normal 
condition, or in such as were not previously subjected to experiment 
and were not known to have ever suffered from blacktongue. Such 
tests were performed in a total of 14 dogs, the significant details 
relating to each of which are as follows: 


Dog 13.—Male. Acquired April 7, 1923, between which date and November 
18, 1926, served in several experiments and suffered seven attacks of experimental 
blacktongue, the latest of which began July 31, 1925. Was on stock diet No. 
156 for reconditioning from November 18 to December 8, 1926. 

December 8, 1926: In good condition; weight, 10.1 kilograms; begins test diet 


No. 123. 
On January 25, 1927, at the end of a period of 48 days, noted the first signs of 


blacktongue,' an injection of the floor of the mouth. Weight 9.4 kilograms. 

Confirmatory evidence of blacktongue noted on February 10, 1927. Course of 

the attack was remittent or relapsing in character, accompanied by self-imposed 

partial starvation. Killed with illuminating gas April 28, 1927. 

Dog. 14.—Male. Acquired April 7, 1923. Between that date and September 
25, 1923, served in two experiments and suffered a relapsing attack of blacktongue 
beginning May 18, 1923. On stock diet No. 34C, for reconditioning, from Sep- 
tember 25 to October 16, 1923. 

October 16, 1923: In good condition; weight, 9.3 kilograms; begins test diet 
No. 123. 

On October 30, 1923, at the end of a period of 14 days noted the first signs of 
blacktongue, an injection of the floor of the mouth and a patch of redness on 
the mucosa of the upper lip opposite the base of the canine tooth on each side. 
Weight, 9.2 kilograms. Further history not relevant. 

Dog 15.—Male. Acquired April 14, 1923. Between that date and September 
25, 1923, served in two experiments and suffered a relapsing attack of blacktongue 
beginning August 7, 1923. On stock diet No. 34C, for reconditioning, from 
September 25 to October 16, 1923. 

October 16, 1923: In good condition; weight, 9.4 kilograms; begins test diet 
No. 123. 

On October 27, 1923, at the end of a period of 11 days, noted the first signs of 
blacktongue, an injection of the floor of the mouth and slight reddening of the 
mucosa of the upperlip. Weight, 9.3 kilograms. Further history not relevant. 
Dog 50.—Male. Acquired September 25, 1923. On stock diet. No. 34C to 

October 16, 1923. 

October 16, 1923: In good condition; weight, 9 kilograms; begins test diet 
No. 123. 

On October 27, 1923, at the end of a period of 11 days, noted the first signs of 
blacktongue, a definite reddening of the floor of the mouth. Weight, 8.8 
kilograms. Further history not relevant. 





! The experimental disease has been described in a preceding report (1). 
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Dog 51.—Bitch. Acquired September 25, 1923. On stock diet No. 34C to 
October 18, 1923. 

October 18, 1923: In good condition; weight, 7.3 kilograms; begins test diet No. 
123. 

On October 30, 1923, at end of a period of 12 days, noted first signs of blacktongue, 
an injection of the floor of the mouth. Weight, 7.8 kilograms. Further history 
not relevant. 

Dog 52.—Bitch. Acquired September 25, 1923. On a miscellaneous stock diet 
to October 22, 1923. 

October 22, 1923: In good condition; weight, 8.5 kilograms; begins test diet No. 
123. 

On November 27, 1923, at the end of a period of 36 days, noted the first signs of 
blacktongue, an injection of the floor of the mouth. Weight, 8.5 kilograms. 
Further history not relevant. 

Dog 53.—Bitch. Acquired September 25. 1923. On a miscellaneous stock diet 
to October 22, 1923. 

October 22, 1923: In good condition; weight, 5.7 kilograms; begins test diet No. 
123. - 

November 20, 1923: Weight, 5.8 kilograms. 

On November 27, 1923, at the end of a period of 36 days, noted the first signs of 
blacktongue, an injection of the floor of the mouth and of the mucosa of the 
cheeks. Further history not relevant. 

Dog 54.—Bitch. Acquired September 25, 1923. On a miscellaneous stock diet 
to October 22, 1923. 

October 22, 1923: In good condition; weight, 6.2 kilograms; begins test diet No. 
123. 

On November 28, 1923, at end of a period of 37 days, noted the first signs of black- 
tongue, an injection of the floor of the mouth. Weight, 6.7 kilograms. Further 
history not relevant. 

Dog 57.—Male. Acquired September 25, 1923. On stock diet No. 34C to 
October 16, 1923. 

October 16, 1923: In good condition; weight, 7.7 kilograms; begins test diet No. 
123. 

On November 2, 1923, at the end of a period of 17 days, noted the first signs of 
blacktongue, an injection of the floor of the mouth. Weight, 8.8 kilograms. 
Further history not relevant. 

Dog 58.—Bitch. Acquired September 27, 1923. On stock diet No. 34C to 
October 16, 1923. 

. October 16, 1923: In good condition; weight, 13. 5 kilograms; begins test diet No. 
123. 

On November 1, 1923, at the end of a period of 16 days, noted the first signs of 
blacktongue, an injection of the floor of the mouth. Weight, 14.3 kilograms. 
Further history not relevant. 

Dog 79.—Bitch. Acquired June 9, 1924. On stock diet No. 156 to December 
16, 1924, during which pericd was bred and whelped a litter of five pups which 
were successfully weaned. 

December 16, 1924: In good condition; weight, 5.3 kilograms; begins test diet No. 
123. 

January 27, 1925: Weight, 5.5 kilograms. 

On February 7, 1925, at the end of a period of 53 days, noted the first signs of 
blacktongue, a reddening of the floor of the mouth. Weight, 5.4 kilograms. 
Further history not relevant. 

Dog 81.—Male. Acquired October 13, 1924. On stock diet No. 156 to Novem- 
ber 21, 1924. 
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November 21, 1924: In good condition; begins test diet No. 123. 

November 25, 1924: Weight, 9.4 kilograms. 

On December 27, 1924, at the end of a period of 36 days, noted the first signs of 
blacktongue, a reddening of the floor of the mouth and of the mucosa of the 
cheeks. Weight, 10.4 kilograms. Further history not relevant. 

Dog 82.—Bitch. Acquired October 13, 1924. On stock diet No. 156 to 
November 21, 1924. 

November 21, 1924: In good condition; weight 10.7 kilograms; begins test diet 
No. 123. 

On December 23, 1924, at the end of a period of 32 days, noted the first signs of 
blacktongue, reddened bands on mucosa of the upper lip on each side; reddening 
of mucosa of the cheeks, reddening of the floor of the mouth. Weight 11.5 
kilograms. 

Treated and used in a study of tomato juice from January 3, 1925, to November 
18, 1926, during which period she had an attack of blacktongue beginning March 
8, 1925. 

On stock diet No. 156 for reconditioning from November 18, 1926, to December 
8, 1926. On December 7, 1926, weighed 14.8 kilograms. 

December 8, 1926: In good condition; begins a second period of test diet No. 123. 

December 14, 1926: Weight, 13.9 kilograms. 

January 18, 1927: Weight, 13.9 kilograms. 

On January 22, 1927, at the end of a period of 45 days, noted the first signs of 
blacktongue, reddened patches on mucosa of the upper lip in region of canine 
teeth of each side; reddening of mucosa of the cheek, and reddening of the 
floor of the mouth. A rapidly progressive attack, untreated, terminating in 
death January 29-30, 1927. 

Dog 109.—Bitch. Acquired October 29, 1926. On stock diet No. 156 to 
December 8, 1926. 

December 8, 1926: In good condition; weight, 7.1 kilograms; begins diet No. 123. 

December 28, 1926: Weight, 7.9 kilograms. 

On December 30, 1926, at the end of a period of 22 days, noted the first signs of 
blacktongue, an injection of the floor of the mouth. The attack took a slowly 
progressive, remittent or relapsing course accompanied by self-imposed partial 
starvation; untreated, terminated in death April 20, 1927. Weight on day 
preceding death, 3.3 kilograms. 


Thus all 14 of the test animals developed blacktongue, the first 
distinctive signs of which appeared within not to exceed 53 days after 
beginning the testdiet. Allowed to take its course without therapeutic 
interference in two of the dogs, it ended in the death of both animals. 
One of the animals (dog 82) was subjected to the test during two 
widely separated periods and responded with blacktongue beginning 
at the end of 32 days in the first and at the end of 45 days in the 


second period. 
Basic Diet No. 209 


In diet No. 123 (Table 2) the principal component, quantitatively, 
is white corn meal, which forms 66 per cent of the weight of the dry 
ingredients of the ration. Since yellow corn has slightly different 
dietary properties from the white (richer in vitamin A (2)), it seemed 
desirable to determine what effect, if any, the substitution in diet 
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No. 123 of yellow corn meal for the white would have on the black- 
tongue-producing potency-of that diet. Accordingly the following 
test was made: 

EXPERIMENT 2 


Six dogs, numbered 44, 52, 60, 63, 64, and 73, were each offered a 
suitable daily portion of diet No. 209, the composition of which is 
shown in Table 3. By comparison with Table 2 it may be seen 
that this differs from diet No. 123 only in that yellow corn meal is 
used instead of white. The significant facts in relation to each of 


the test animals are briefly as follows: 

Dog 44.—Male. Whelped in the laboratory June 26, 1923. Up to July 17, 
1925, served in a number of feeding experiments and suffered two attacks of 
blacktongue, the latest of which began December 27, 1924. On stoek diet 
No. 156 for reconditioning from July 17, 1925, to August 11, 1925. 

August 11, 1925: In goed eondition; weight, 12.9 kilograms; begins test diet 
No. 209. 

On September 1, 1925, at the end of a period of 21 days, noted the first signs 
of blacktongue, a reddening of the mucosa of the upper lip and an injection 
af the floor of the mouth. Weight, 13.3 kilograms. Further history not 
relevant. 

Dog 62.—Bitch. Acquired September 25, 1923. Between that date and 
July 17, 1925, served in several experiments and had four attacks of blacktongue, 
the latest of which began March 24, 1925. On stock diet No. 156 fer recondition- 
ing from July 17, 1925, to August 11, 1925. 

August 11, 1926: In good condition; weight, 10.8 kilograms; begins test diet 
No. 209. 

On October 6, 1926, at the end of a period of 56 days, noted the first signs of 
blacktengue, an injection of the fleor of the mouth. Weight, 9.8 kilograms. 
Further history nor relevant. 

Deg 60.—Male. Whelped in the laboratory November 4, 1923. Up to July 
17, 1925, served in a feeding experiment and suffered an attack of blacktongue, 
which began July 14, 1925. On stock diet No. 156 for reconditioning from 
July 17, 1925, to August 11, 1925. 

August 11, 1925: In good condition; weight, 7.2 kilograms; begins test diet 
No. 209. 

On September 13, 1925, at the end of a period of 33 days, noted the first signs 
of blacktongue, an injection of the fleor of the mouth and a flushing of the 
mucosa of the cheeks. Weight on September 15, 1925, 7.4 kilograms. Further 
history not relevant. 

Dog €63.—Maile. Whelped in the laboratory’ November 4, 1923. Up to 
July 17, 1925, served in two experiments and suffered two attacks of blacktongue, 
the later one of which began March 5, 1925. On stock diet No. 156 for reeon- 
ditioning from July 17, 1925, to August 11, 1925. 

August 11, 1925: In good condition; weight, 7.1 kilograms; begins test diet 
No. 209. 

On August 29, 1925, at the end of a period of 18 days, noted the first signs of 
blacktongue, a reddening of the floor of the mouth. Weight, 7.5 kilegrams 
Further history not relevant. 

Dog 64.—Bitch. "Whelped in the laboratory November 4, 1923. Up to 
July 17, 1925, had suffered one uncertain, but probable, attack of blacktongue 
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which was in evidence June 27, 1925. On stock diet No. 156 for reconditioning 

from July 17 to August 11, 1925. 

August 11, 1925: In good condition; weight, 6.6 kilograms; begins test diet 
No. 209. 

On September 12, 1925, at the end of a period of 32 days, noted first signs of 
blacktongue, a reddening of the faucial pillars, the pharynx, and the fioor 
of mouth. Weight, 6.7 kilograms. Further history not relevant. 

Dog 73.—Bitch. Acquired March 19, 1924. Up to July 17, 1925, suffered 
two uncertain, evanescent attacks of blacktongue, the second of which was in 

evidence July 12, 1925. On stock diet No. 156 for reconditioning from July 17 


to August 11, 1925. 
August 11, 1925: In good condition; weight, 10.7 kilograms; begins test diet 


No. 209. 

On December 17, 1925, at the end of a period of 128 days, noted the first signs 
of blacktongue, a reddening of the mucosa of the upper lip and of that of the 
cheeks. Weight, 8.3 kilograms. Further history not relevant. 

All six dogs developed blacktongue, the first distinctive signs of 
which appeared within not to exceed 56 days after beginning the 
test diet in five, and at the end of a period of 128 days in one of them. 

It would appear, then, that the substitution of yellow for white 
corn meal made no significant difference in the blacktongue-produc- 
ing potency of the test diet. 


Basic Diet No. 195 


In diet No. 123 and its modification, diet No. 209, sodium chloride 
and calcium carbonate are used to supplement the inorganic, ‘ash,’ 
constituents furnished by the other components of the ration. It 
was thought desirable to determine what effect, if any, on the black- 
tongue-producing potency of diet No. 123 would be produced by the 
substitution of a “complete” salt mixture for the sodium chloride 
and the calcium carbonate. For that purpose experiment 3 was 
carried out. 

EXPERIMENT 3 


Five dogs, numbered 9, 29, 83, 84, and 85, were each offered a suit- 
able daily portion of diet No. 195, the composition of which is shown 
in Table 4. As may be seen by reference to Table 2, this differs from 
diet No. 123 only in that the well known “complete” salt mixture 
of Osborne and Mendel (3) replaces the sodium chloride and calcium 
carbonate of the latter diet. The significant facts in relation to each 
of the test animals were, in brief, as follows: 


Dog 9.—Male. Acquired April 1, 1923, between which date and February 28, 
1925, served in a number of experiments and suffered seven attacks of black- 
tongue, the latest of which began February 24, 1925. On stock diet No. 156 
for reconditioning from February 28 to April 1, 1925. 

April 1, 1925: In good condition; weight, 12.7 kilograms; begins test diet No. 195. 
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On May 31, 1925, at the end of a period of 60 days, noted the first signs of black- 
tongue, a reddening of the mucosa of the upper lip in the region of the canine 
teeth of each side, and an injection of the floor of the mouth. Weight, 11.4 
kilograms. Further history not relevant. 

Dog 29.—Male. Aequired May 9, 1923, between which date and February 28, 
1925, served in a number of experiments and suffered nine attacks of blacktongue, 
the latest of which began February 6, 1925. On stock diet No. 156 for recondition- 
ing from February 28, 1925, to April 1, 1925. 

April 1, 1925: In good condition; weight, 11.7 kilograms; begins diet No. 195. 

On April 17, 1925, at end of a period of 16 days, noted the first signs of black- 
tongue, a reddening of the mucosa of the upper lip and of the floor of the mouth. 
Weight, 11.1 kilograms. Further history not relevant. 

Dog 83.—Bitch. Acquired February 20, 1925, from which date to April 1, 
1925, was on stock diet No. 156. 

April 1, 1925: In good condition; weight, 6.8 kilograms; begins test diet No. 195. 

On April 18, 1925, at the end of a period of 17 days, noted the first signs of black- 
tongue, a reddening of the floor of the mouth. Weight, 7.3 kilograms. Further 
history nor relevant. “6 ; 

Dog 84.—Male. Acquired March 2, 1925, from which date to April 1, 1925, 
was on stock diet No. 156. 

April 1, 1925: In good condition; weight, 7.8 kilograms; begins test diet No. 195. 

On April 23, at the end of a period of 22 days, noted the first signs of blacktongue, 
reddened patches on mucosa of the upper lip opposite the canine teeth of 
each side. Weight, 9.1 kilograms. Further history not relevant. 

Dog 85.—Male. Acquired March 2, 1925, from which date to April 1, 1925, 
was on stock diet No. 156. 

April 1, 1925: In good condition; weight, 6.9 kilograms; begins test diet No. 195. 

On April 16, 1925, at the end of a period of 15 days, noted the first signs of black- 
tongue, reddening of mucosa of the upper lip, of that of the cheeks, and of 
the floor of the mouth. Weight, 6.8 kilograms. Further history not relevant. 


All five test animals developed blacktongue, the first distinctive 
signs of which appeared within not to exceed 60 days after beginning 
the test diet. 

The substitution of the “complete” salt mixture for the sodium 
chloride and calcium carbonate of diet No. 123 made, thus, no sig- 
nificant difference in its blacktongue-producing potency. 


Basic Diet No. 268 


Although diet No. 123 (and its modifications, No. 209 and No. 
195) contains a considerable amount. of protein, fully one-half of 
which is from casein, it was thought, nevertheless, that the biological 
quality of the protein mixture might, perhaps, be improved by increas- 
ing the casein component, a view that was strengthened by the results 
of some growth tests in rats (unpublished). It seemed desirable, 
therefore, to determine what effect, if any, an increase in the casein 
component of diet No. 123, and thus, presumably, an improvement 
in the biological quality of its protein, would have on its_blacktongue- 
producing potency. Experiment 4 was accordingly carried out. 
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EXPERIMENT 4 


Eight dogs, numbered 62, 69, and 101 to 106, inclusive, were each 
offered a suitable daily portion of diet No. 268, the composition of 
which is shown in Table 5. As may be seen, this diet differs fram 
No. 123 (Table 2) in containing 50 per cent more casein; it differs 
from No. 123 also in that it contains a “complete”’ salt mixture in 
the place of sodium chloride and calcium carbonate. This experiment 
may be considered, therefore, as a test of the effect not only of a 
substantial increase in protein, but also of the use, at the same time, 
of a complete salt mixture on the blacktongue-producing potency of 
that diet. 

In this connection, it may be stated that this experiment was 
planned to serve one other purpose—naniely, to secure tissues suit- 
able for histopathological study. Believing that diet No. 268 was 
more nearly complete—at least for maintenance—than No. 123 or 
its other modifications with respect to all known dietary essentials 
except the specific factor or factors related to blacktongue,’ it was 
thought that animals fed with it when killed at suitable intervals 
would furnish tissues which might show a sequence of histopatho- 
logical changes which would thus be relatable to the specific dietary 
defect. 

The significant facts in relation to each of the test animals, except 
as concerns the histopathology, which will form the subject of a 
separate report by Dr. James Denton, are briefly as follows: 

Dog 62.—Male. Whelped in the laboratory November 4, 1923. Up to May 26, 
1926, had one evanescent attack of blacktongue which was in evidence March 
24-27, 1925. On stock diet No. 156 May 26 to June 12, 1926. 

June 12, 1926: In good condition; weight, 8.8 kilograms; begins test diet No. 268. 
On June 26, 1926, at the end of a period of 14 days, killed with illuminating gas 
for histopathological study. He presented no signs of blacktongue. Weight, 


8.6 kilograms. 

Dog 69.—Male. Whelped in the laboratory November 25, 1923. Up to May 
26, 1926, served in two experiments, but showed no evidence of blacktongue. 
On stock diet No. 156 from May 26 to June 12, 1926. 

June 12, 1926: In good condition; weight, 8.8 kilograms; begins test diet No. 268. 

July 27, 1926: Weight, 8.7 kilograms. 

July 28, 1926, at the end of a period of 46 days, noted first signs of blacktongue, 
a slight injection of the floor of the mouth which became more definite on 
August €, and on the following day (August 7) there was noted in addition a 
slight reddening of the mucosa of the cheeks and of the upper lip in the region 
of the canines. 

Animal killed with illuminating gas for histopathological study on August 7, 
1926. 

Dog 101.—Male. Whelped in the laboratory December 9, 1925, and reared 
on stock diet No. 156. 


+ The dog does not seemi to require the antiscorbutic. It is probable that workers who have reported 
scorbutie signs in dogs were dealing with some other condition, at times, at least, with blacktongue. 
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June 12,1926: In good condition; weight, 7.7 kilograms; begins test diet No. 268. 
On July 10, 1926, at the end of a period of 28 days, noted first signs of black- 
tongue, an injection of the floor of the mouth. Weight, 7.9 kilograms. Attack 
slowly progressed. Animal killed with illuminating gas for histopathological 
study on August 7, 1926. 
Dog 102.—Male. Whelped in the laboratory December 9, 1925. Reared on 

stock diet No. 156. 

June 12, 1926: In good condition; begins test diet No. 268. 

June 15: Weight, 6.10 kilograms. 

July 6, 1926: Weight, 6.7 kilograms. 

On July 10, 1926, at the end of a period of 28 days, noted first signs of black- 
tongue, an injection of the floor of the mouth. Attack progressed rapidly. 
Animal killed with illuminating gas for histopathological study on July 20, 1926. 
Dog 103.—Male. Whelped in the laboratory December 9, 1925. Reared on 

stock diet No. 156. 

June 12, 1926: In good condition; begins test diet No. 268, 

June 15: Weight, 6.7 kilograms. 

July 6, 1926: Weight, 6.4 kilograms. - 

On July 10, 1926, at the end of a period of 28 days, noted first signs of black- 
tongue, an injection of the floor of the mouth. Attack was progressive with 
remissions. Animal killed for histopathological study August 7, 1926. 

Dog 104.—Bitch. Whelped in the laboratory December 9, 1925. Reared on 

stock diet No. 156. 

June 12, 1926: In good condition; begins test diet No. 268. 

June 15: Weight, 5.7 kilograms. 

On July 6, 1926, at the end of a period of 24 days, noted first signs of black- 
tongue, a reddening of the floor of the mouth, of the faucial pillars, and of the 
mucosa of the upper lip. Weight, 5.6 kilograms. Animal killed for histopatho- 
logical study July 10, 1926. 

Dog. 105.—Bitch. Whelped in the laboratory December 9, 1925. Reared 

on stock diet No. 156. 

June 12, 1926: In good condition; begins test diet No. 268. 

June 15: Weight, 4.9 kilograms. 

On July 15, 1926, at the end of a period of 33 days, noted first signs of black- 
tongue, an injection of the floor of the mouth. Weight, 5.2 kilograms. Attack 
mild, relapsing. Ayimal killed August 7, 1926, for histopathological study. 
Dog 106.—Bitch. Whelped in the laboratory December 9, 1925. Reared on 

stock diet No. 156. 

June 12, 1926: In good condition; begins test diet No. 268. 

June 15: Weight, 4.3 kilograms. 

On June 26, 1926, at the end of a period of 14 days, killed for histopathological 
study. Had presented no signs of blacktongue. . Weight, 4.5 kilograms. 


Of the eight test animals, two were killed at the end of a test period 
of 14 days for the purpose of histopathologica! study. Neither ani- 
mal had shown any evidence of blacktongue. The period of obser- 
vation was so brief that these two animals can not properly be-con- 
sidered in appraising the blacktongue-producing potency of the diet. 
The remaining six animals all developed blacktongue, the first dis- 
tinctive signs of which appeared within a period of not to exceed 46 
days. 

It would appear, then, that the modification of diet No. 123 rep- 
resented by a substantial increase in the protein combined with the 
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use of “complete” salt mixture was without significant effect on the 
blacktongue-producing potency of that diet as judged by the attack 
rate and duration of the feeding period before the appearance of the 
first distinctive signs of the disease. 

In the foregoing series of tests of the pellagra-producing potency 
of diet No. 123 and its modifications, a total of 33 dogs were used as 
test animals, and blacktongue was induced in all but two of them. 
The two that escaped were the two that were killed at the end of a 
feeding period of 14 days for the purpose of histopathological study. 
Disregarding these as not having had a full opportunity for the devel- 
opment of the disease, blacktongue was induced in every one of the 
other 31 test animals. In each of two of these the disease was induced 
on two separate occasions, so that 33 separate attacks of blacktongue 
were induced in the 31 animals under consideration in this series of 
experiments. These 33 attacks developed at the end of feeding pe- 
riods that varied between 11 and 128 days in duration, but only one 
of the attacks developed at the end of a period of over 61 days.* 


THE BLACKTONGUE PREVENTIVE 
Dried Brewers’ Yeast 


It may be recalled that Goldberger and Wheeler’s first success in 
experimentally inducing blacktongue was with a diet that differed 
from that previously tried without success by Goldberger and Lake 
in that it included no milk and was not supplemented with yeast (1). 
The difference in outcome led us to suspect that this might be related 
to the difference in the diets used. There was already reason to believe 
that milk possessed pellagra-preventive properties (4) (5) and thus, 
possibly, also blacktongue-preventive properties; but, as the amount 
of milk contained in the diet tested by Goldberger and Lake was very 
small, it seemed improbable that their failure was attributable, at 
least to an important degree, to the milk. Up to this time we had had 
no suspicion that yeast might possess pellagra-preventive properties; 
but in seeking for the explanation of the difference in results under 
consideration it seemed much more likely that, if.Goldberger and 
Lake’s failure was due to the preventive action of either food, this 
failure was due to the action of the yeast rather than to that of the 
milk. Reasoning thus, it was decided to test this view; and after 
some preliminary trials which it seems superfluous to detail, the fol- 
lowing experiments were performed: 


EXPERIMENT 5 


In this test of the blacktongue-preventive action of yeast a com- 
mercial dried brewery yeast‘ was used. It was incorporated in 





‘In harmony with this is the additional experience with this basic diet which appears incidentally in 
connection with some of the experiments with yeast presented in the following section 
‘ Secured from the Harris Laboratories, Tuckahoo, N. Y. 
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diet No. 155, the composition of which is shown in Table 6, or was fed 
separately in gelatine capsules as a supplement to basic diet No. 123. 
Comparing diet No. 155 (Table 6) with diet No. 123 (Table 2) it 
will be seen that, so far as it is possible to judge, yeast-containing 
test diet No. 155 differs from basic blacktongue-producing diet No. 
123 significantly only in that 5 per cent of the weight of the solids of 
the former consists of dried yeast. 

Five animals, dogs 15, 30, 35, 46, and 50, were used in this experi- 
ment. The essential facts pertaining to each of the test animals are 
presented in the following: 


Dog 15—Male. Acquired April 14, 1923. By reference to experiment 1 it 
will be seen that this dog developed an attack of blacktongue on diet No. 123, 
the first signs of which were noted on October 27, 1923. On October 30 treat- 
ment was begun by supplementing diet No. 123 with 5.4 grams (approximately 
1 per cent of the dry ingredients of diet No. 123) of the dry brewery yeast. Not- 
withstanding this, however, a relapse of the signs of blacktongue appeared 
November 24, 1923. Accordingly, on November 26 the amount of yeast there- 
tofore included in diet No. 123 was doubled. On December 27, 1923, a small 
further increase in the yeast was made, and on March 11, 1924, a still further 
increase was made which, after slight compensatory adjustment, made diet 
No. 155. 

The evidence of the relapse noted on November 24, 1923, faded in a few days 
and thereafter to November 21, 1924, the dog continued in good condition without 
presenting recognizable evidence of blacktongue. 

On November 21, 1924, yeast-containing test diet No. 155 was discontinued 
and basic test diet No. 123 begun. 

On December 25, 1924, or 34 days after discontinuing the yeast-containing diet, 
there were noted the first signs of blacktongue, a reddening of the floor of the 
mouth. The attack, relapsing and mild, at first slowly progressed and by 
February 27, 1925, was fully developed and grave. The dog now had a tem- 
perature of 40.2° C. On the latter date treatment was begun with a daily 
dose of 20 grams of yeast in gelatine capsules administered apart from basic 
diet No. 123, which continued to be offered. The animal began to refuse all 
food on February 21 and, aside from the yeast supplement in capsules, ate 
nothing until_March 3. Took a little food on the latter date, after which he 
ate well and the signs of the attack rapidly cleared up. By March 7 virtually 
all evidence of the attack had disappeared and by the end of the month the 
dog had recovered his normal weight, 9.8 kilograms. 

On March 5, 1925, the daily dose of yeast was reduced to 10 grams. This dose 
(approximately 1 gram per kilogram of normal body weight) was calculated as 
about equal to the amount that would be ingested if the yeast-containing 
test diet No. 155 were offered in the place of basic diet No. 123 which the animal 
was receiving. Thus supplemented, diet No. 123 was continued to June 19, 
1925 (a pefiod of 106 days), without the return of any signs of blacktongue. 


Thus dog 15 first recovered from an attack of blacktongue on a 
yeast-supplemented diet, then, during a period of 255 days while on 
yeast-containing test diet No. 155, remained in good condition and 
without any signs of blacktongue. The withdrawal of the yeast- 
containing diet was followed, at the end of 34 days, by the appearance 
of the beginning signs of blacktongue which progressed to a grave 
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attack. Treated with yeast this attack rapidly cleared up and the 
animal’s condition returned to normal and remained so during a 
further period of 104 days, at the end of which time the experiment 
was discontinued. 


Dog 20.—Male. Acquired August 1, 1923, between which date and October 
29, 1923, served in two experiments and suffered two mild attacks of black- 
tongue. Between October 29, 1923, and March 11, 1924, was subjected to some 
preliminary tests of yeast. 

March 11, 1924: In good condition; weighs 11.4 kilograms; begins test diet 
No. 155. 

February 24, 1925: In good condition; weighs 10.5 kilograms. 

On February 28, 1925, diet No. 155 was replaced by diet No. 123, supplemented 
with a daily dose of 18 grams of yeast separately administered in gelatine cap- 
sules. The dose of yeast thus administered was approximately the same as 
that ingested in the daily ration of diet No. 155, so that diet No. 123 so supple- 
mented was essentially equivalent to diet No. 155. 

May 19,1925: This animal has now for upward of 14 months been on the yeast- 
containing test diet No. 155 or its equivalent basic diet No. 123 supplemented 
with yeast. The dog has shown no recognizable evidence of blacktongue at 
any time during this period. He has been and is in good condition; weighs 
10.7 kilograms. 

Effective to-day the yeast supplement to basic diet No. 123 is discontinued. 
On July 2, 1925, or 44 days after discontinuing the yeast, there were noted the 

first signs of an attack of blacktongue, erythematous patches on the mucosa 

of the upper lip in the region of the canine teeth. The further history of this 
animal belongs to another experiment. 

Dog 35.—Bitch. Acquired August 6, 1923, between which date and March 
11, 1924, served in a number of experiments including a preliminary test of yeast 

and suffered three attacks of blacktongue, the latest of which began December 

22, 1923. 

March 11, 1924: In good condition; weighs 5.8 kilograms. Begins test diet 
No. 155. 

On March 16, 1924, the animal was found to have developed an ulcerative, infec- 
tive stomatitis. Very little or none of the ration was eaten between March 14 
and March 26. Beginning March 20 and thereafter daily until March 26 the 
dog was given a dose of 12 grams of yeast in gelatine capsules. Beginning 
March 26 the food consumption began to aagrore; and by March 30 the ulcer- 
ative stomatitis had cleared up. 

April 1, 1924: Eating moderately well; mouth is normal in appearance; weighs 
5.3 kilograms. 

November 21, 1924: In good condition; weighs 6.9 kilograms. Has presented 
no recognizable evidence of blacktongue during the period of 255 days since 
beginning yeast-containing diet No. 155. 

Effective to-day diet No. 155 is diseontinued and basic diet No. 123 is begun. 
On December 20, 1924, at the end of a period of 29 days on the basic diet without 

any yeast, there were noted the first signs of an attack of blacktongue, a redden- 

ing of the mucosa of the floor of the mouth and of that of the anterior faucial 
pillars. 

Mild and relapsing at first, the attack slowly progressed and gained in severity. 
The temperature of the dog was found to have risen somewhat above normal 
(39.6° C.) on February 20; it reached 40° the next day, and 40.5° on February 22. 
At this time treatment consisting of the daily administration of 15 grams of yeast, 
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was begun and was continued to February 25—four days—but without per- 

ceptible effect. The dog died of blacktongue February 26, 1925. 

Dog 46.—Male. Acquired August 17, 1923, between which date and March 
11, 1924, served in a number of experiments including a preliminary test of yeast, 
and suffered three attacks of blacktongue, the latest of which began February 
19, 1924. 

March 11, 1924: The signs of the attack of blacktongue which began February 
19, 1924, have subsided without treatment. Weighs 5 kilograms. Begins 
test diet No. 155. ; 

February 28, 1925: In good condition. Has presented no recognizable evidence 
of blacktongue during the period of 354 days since beginning yeast-containing 
diet No. 155. 

Effective to-day diet No. 155 is discontinued and basie diet No. 123 is begun. 
On March 26, 1925, at the end of a period of 26 days, there were noted the first 

signs of an attack of blacktongue, an erythematous patch on the mucosa of 

the upper lip on each side in the region of the canine teeth and a reddening of 
the mucosa of the floor of the mouth. 

At first mild and intermittent in its course the attack became progressively 
more severe and led to the death of the animal on April 28, 1925. Treatment was 
not attempted. . 

Dog 50.—Male. Acquired September 25, 1923. Developed an attack of black- 
tongue which began October 27, 1923, in a test of basic diet No.123. (See experi- 
ment 1.) Asa part of a preliminary study, treatment of the attack with yeast 
was undertaken. It was begun October 29, 1923, and continued with doses 
increased at intervals up to March 11, 1924. During this period the attack 
remained mild and relapsing; the latest of the relapses appeared on February 
19, 1924, and had subsided by February 25, 1924. 


March 11, 1924: Presents no evidence of blacktongue; weighs 10.8 kilograms. 
Begins yeast-containing test diet No. 155. 

February 24, 1925: In good condition; weighs 12.3 kilograms. 

February 28, 1925: Diet No. 155 is replaced by basic diet No. 123 supplemented 
with a daily dose of 14 grams of yeast separately administered in gelatin 
capsules. This dose of yeast is approximately equal to the amount ingested 
by this animal in the daily ration of diet No. 155. 

May 19, 1925: This animal has now for upward of 14 months been on yeast-con- 
taining diet No. 155 or its equivalent, basic diet No. 123 supplemented with 
yeast. No recognizable evidence of blacktongue has been presented by this 
dog at any time’during this period. Is in good condition; weighs 12 kilograms. 
Effective to-day the yeast is withdrawn, leaving basic diet No. 123 without 
supplement. 

On June 14, 1925, at the end of a period of 26 days without veast, there were 
noted the first signs of an attack of blacktongue, a reddened patch of mucosa on 
the upper lip in the region of the canine teeth and a reddening of the mucosa 
of the floor of the mouth. The further history of this dog belongs to another 
experiment. 


It appears, then, that so long as the test animals were fed yeast- 
containing test diet No. 155, or its equivalent yeast-supplemented 
diet No. 123 (which was done for 255 days in two, 354 days in one, 
and 434 days in two), none developed recognizable evidence of black- 
tongue; but the discontinuance of the yeast was followed within from 
26 to 44 days by the appearance of blacktongue in all five of these 
test animals. Since, as has been shown in the first section of this 
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communication, the feeding of the foregoing test diet without the yeast 
(namely, diet No. 123) may be expected to lead to an attack of black- 
tongue in 100 per cent of cases within a period only very exceptionally 
longer than about 60 days, it would seem clearly indicated that the 
yeast had exercised a definite blacktongue-preventive action. 

In the course of our preliminary study of the blacktongue-preven- 
tive action of yeast we gained the impression that appreciably 
less of the yeest than that included in test diet No. 155 might be 
sufficient as a preventive of blacktongue. This impression was sub- 
sequently tested, with the result shown in experiment 6. 


EXPERIMENT 6 


Five dogs, numbered 42, 62, 68, 69, and 76, in good physical con- 
dition, were each offered a suitable daily portion of diet No. 123AA, 
the composition of which is shown in Table 7. By reference to Table 
2 it will be seen that diet No. 123AA is basic diet No. 123 to which 11 
grams of dried yeast have been added, and that it differs from diet 
No. 155 (Table 6) essentially only in that it includes somewhat less 
than one-half the quantity of yeast contained in the latter diet. The 
significant facts of the experiment relating to each of the test animals 
are as follows: 


Deg 42.—Male. Acquired June 26, 1923. Up to April 11, 1924, served in a 
number of experiments and suffered three attacks of blacktongue, the latest of 
which began April 2, 1924. On stock diet No. 156 for reconditioning from April 
11 to June 24, 1924. 

June 24, 1924: In good condition; weighs 11.9 kilograms. Begins test diet No. 
123AA. 

May 26, 1925: In good eondition; weighs 11.7 kilograms. During the period of 
336 days since beginning the test diet has presented no recognizable evidence 
of blacktongue. The experiment is discontinued. 

Dog 62.—Male. Whelped in the laboratory November 4, 1923, and reared 
and maintained on stock diets until June 24, 1924. 

June 24, 1924: In good condition; weighs 7.9 kilograms. Begins test diet No. 
123AA. 

On March 24, 1925, a streaky redness of the mucosa of the floor of the mouth 
was noted which faded out in the course of the next two or three days. Other 
than this the animal presented no evidence of blacktongue at any time during 
the period of the experiment, which terminated May 26, 1925. 

Dog 68.—Bitch. Whelped in the laboratory November 25, 1923. Reared and 
maintained on stock diets until June 24, 1924. 

June 24, 1924: In good condition; weighs 8.2 kilograms. Begins test diet No. 
123AA. : 

On September 27, 1924, a small erythematous patch was noted at about the center 
of the mucosa of the upper lip of each side. This faded within 48 hours. Other 
than this the animal presented no evidence suggestive of blacktongue at any 
time during the period of the experiment, which was discontinued May 26, 
1925, at the end of 336 days. 
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Dog 69.—Male. Whelped in the laboratory November 5, 1923. Reared and 

maintained on stock diets until June 24, 1924. 

June 24, 1924: In good condition; weighs 7.7 kilograms. Begins test diet No. 
123AA. 

On May 26, 1925, at the end of a period of 336 days, the experiment was dis- 
continued. The dog was in good condition and weighed 8.3 kilograms. At 
no time during the duration of the experiment did he present any evidence of 
blacktongue. 

Dog 76.—Male. Acquired June 9, 1924. Maintained on stock diet until June 

24, 1924. 

June 24, 1924: In good condition; weighs 8.5 kilograms. Begins test diet No. 
123AA. 

On May 26, 1925, at the end of a period of 336 days, when the experiment was 
discontinued, the dog was in good condition; weighed 9.2 kilograms. At no 
time during the duration of the experiment had this dog presented any recog- 
nizable evidence of blacktongue. 

Thus of the five dogs fed yeast-containing diet No. 123AA during 

a period of 336 days—approximately 11 months—two (dogs 62 and 
68) presented evanescent signs that may have been and probably 
were indicative of blacktongue. Since, as has been already shown, 
the feeding of this test diet without the yeast (that is, diet No. 123) 
may be expected to induce an attack of blacktongue in 100 per cent 
of dogs within a period very exceptionally longer than about 60 days, 
this result would seem to indicate that the small amount of yeast in 
diet 123AA (11 grams in a 2,400-calorie ration) had exercised a defi- 
nite, well nigh complete, blacktongue-preventive action. 


Yeast Extract Powder 


The indication of the blacktongue-preventive action of yeast 
afforded by the foregoing experience naturally led us to inquire as to 
what it was in yeast that gave it this property. We began this inquiry 
with a test of the preventive action of a commercial preparation of 
what at the outset we were led to believe was the Osborne and Wake- 
man protein-free yeast fraction II (6), but what later we found to 
be simply a dried water (acidulated) extract of yeast. The results 
of this test are presented in experiment 7. 


EXPERIMENT 7 


The test of the preventive action of what, as has just been stated, 
proved to be a dried water extract of yeast ® was carried out in three 
dogs, numbered 17, 38, and 40, by supplementing basic diet No.123 
(Table 2) with a daily dose of the dried extract, as a rule separately 
administered in gelatin capsules, at the rate of approximately 1 gram 
per kilogram of body weight. The dosage used was an arbitrary 
one and, we judge, probably considerably in excess of minimal require- 





§ Marketed under the name ‘‘ Yeast Vitamine-Harris Powder.” One sample analyzed in the division 
of chemistry of the Hygienic Laboratory was found to contain 7.59, and another 7.14 per cent nitrogen. 
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ments. The significant details relating to the test in each of the 
animals are as follows: 


Dog 17.—Bitch. Acquired April 14, 1923. Up to July 15, 1924, served in a 
number of experiments and suffered three attacks of blacktongue, the latest of 
which began June 14, 1924. 

July 15, 1924: The attack of blacktongue, the first signs of which appeared 
June 14, has progressed and is now well marked and at a stage of moderate 
severity. There are present the distinctive reddening of the mucosa of the 
upper lip, of the cheeks, and floor of the mouth, with increase in buccal secretion 
and a rise in temperature to 39.8° C. Weight is 9.3 kilograms, which is fully 
2 kilograms below the normal for this animal. Has eaten nothing in past 48 
hours. 

This attack, it may be noted, began a few days after beginning basic diet No. 
123, but the onset of the attack is related to the immediately preceding experi- 
mental diet whose composition is not of interest here. Treatment with 10 grams 
of the yeast-extract powder is begun this day, supplementing basic diet No. 123. 
July 16, 1924: Mouth is necrotic with a foul odor; drooling freely. Givena - 

dose of 5 grams of the extract in solution by drench at 9 d-m. and 6 grams in 

capsules at 4 p. m. 

July 20, 1924: Mouth lesions are improving. Has been receiving 10 grams of 
yeast-extract powder in capsules daily since July 16. Has taken a small amount 
of food (diet No. 123) during the past 24 hours. 

July 22, 1924: Mouth lesions have practically healed. Has continued the daily 
dose of 10 grams of the extract. Food consumption has markedly increased 
during the past 48 hours. Weighs 8.8 kilograms. 

July 15, 1925: This animal has now been receiving the yeast-extract powder, 10 
grams daily, as a supplement to basic diet No. 123 for one year. When this 
supplement was begun the animal was suffering an attack of blacktongue of 
moderate severity. All evidence of this cleared up and no further signs sug- 
gestive of the disease have reappeared to date. The animal has thrived on 
diet No. 123 thus supplemented, and now weighs 13.7 kilograms. 

Dog 38.—Male. Whelped in the laboratory June 26, 1923. Up to August 7, 
1924, served in a number of experiments and suffered three attacks of black- 
tongue, a relapse of the latest of which began July 19, 1924. 

August 7, 1924: The attack of blacktongue, a relapse of which began July 19, is 
now at a stage of considerable severity. The stomatitis is marked with salivation 
and foul buceal odor. The conjunctive are injected and there is a mucopuru- 
lent ocular discharge with photophobia. Has eaten nothing in two days and 
the temperature is 40°. The diet on which this attack developed is this day 
replaced by basic diet No.123 and treatment with a daily dose of 10 grams of 
dried yeast extract is begun. 

August 10: The stomatitis seems better. Buccal odor continues foul, but saliva- 
tion has diminished. Not eating. A dose of 10 grams of the dried yeast 
extract has been administered daily. 

August 12: The mouth lesions have cleared up, especially those on the lip, the 
mucosa of which is now well-nigh normal. The eye condition appears to be of 
the nature of a keratitis and is not much changed. ‘Took some food (diet No. 
123) yesterday. 

August 19, 1924: Buccal and ocular manifestations have now all cleared up. 
Eating well. Weighs 9 kilograms. Basic diet No. 123 supplemented with a 
daily dose of 10 grams of the powdered yeast extract is continued. 


87533° —28——-2 
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August 11, 1925: Has now been on diet No. 123 supplemented with a daily dose 
of 10 grams of the powdered yeast extract for a year. The animal is in good 
condition; weighs 11.4 kilograms. Since recovery from the attack at the 
height of which, on August 7, 1924, treatment was begun, there has been no 
return of recognizable evidence of blacktongue. 

Dog 40.—Male. Whelped in the laboratory June 26, 1923. Up to May 19, 
1924, served in a number of experiments and suffered three attacks of black- 
tongue, of which the latest began April 23, 1924. 

May 19, 1924: The attack which began April 23 has now attained a stage of 
marked severity. The mouth is inflamed; there is an increase in buccal secre- 
tion and afoul odor. The temperature at 11 a. m. was 40.1°; at 4p. m. it was 
39.6°. 

Treatment with the powdered yeast extract is begun. A solution of 15 grams 
in tap water is given by drench. The diet on which the attack developed is con- 
tinued; food consumption is much reduced. 

May 20: Condition is not notably changed. Temperature at 10 a. m. is: 39.6°; 
at 3:45 p. m., 40.1°. Weighs 10 kilograms. A solution of 15 grams of the 
dried extract is given by drench. . 

May 22: The mouth lesions are better. Has eaten all of the food offered during 
the past 20 hours. Temperature at 10.10 a: m. 38.7°; at 4p.m.38.5°. Receiv- 
ing 15 grams of the yeast extract in solution daily. 

May 29: Mouth is virtually normal. Eating well. Continues the daily dose of 
the yeast extract which is now stirred into a portion of the food. 

July 15, 1924: In good condition. Weighs 11.7 kilograms. Effective this day 
the diet on which the attack of blacktongue developed is replaced by No. 123, 
and the dose of the supplement of the powdered yeast extracts is made 12 
grams and will henceforth be administered in capsules. 

May 26, 1925: This animal is in good condition. Weighs 11.3 kilograms. It 
has been receiving a daily supplement of the yeast extract for upward of a year. 
Since recovery from the attack of blacktongue, at the height of which on May 
19, 1924, treatment with the yeast extract was begun, there has been no return 
of recognizable indications of that condition to the present date. 


Thus beginning in each of the three dogs with an animal which 
was severely attacked with blacktongue, the administration of the 
yeast extract powder was followed by prompt recovery and mainte- 
nance in good condition during an experimental period of approxi- 
mately one year. Considered with the blacktongue-producing 
potency of basic diet No. 123 in mind, this result would seem clearly 
to indicate that the dried yeast extract served as an efficient pre- 
ventive, and thus must have contained much if not all of the black- 
tongue-preventive factor of the yeast from which it was prepared. 


Seidell’s Activated Solid 


Continuing our inquiry as to what it was in yeast that gave it its 
blacktongue-preventive action, we turned to the preparation known 
as Seidell’s activated solid. This is a preparation of so-called vita- 
min B first devised by Seidell in 1916 (7). The method of prepara- 
tion then proposed was improved by its author in 1922 (8) and, 
briefly, consists in the adsorption of the vitamins from an acidulated 
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aqueous extract of fresh brewery yeast by English fuller’s earth. 
We are indebted to Doctor Seidell for a considerable batch of his 
preparation which we used in the beginning of the following experi- 
ment. Most of this study however, was carried out with activated 
solid prepared by a slight modification of Doctor Seidell’s procedure 
(9). The modification consists essentially in the use of dried in the 
place of fresh brewery yeast in making the extract from which the 
vitamins are adsorbed. The nitrogen content of the activated solid 
prepared by us was about 2 per cent. 


EXPERIMENT 8 


The test of Seidell’s activated solid was carried out in four dogs, 
numbered 5, 41, 89, 90. The activated solid was given as a supple- 
ment to basic diet No. 123 (Table 2) in a daily preventive dose at the 
rate of approximately 2 grams per kilogram of normal body weight. 

Unless otherwise specified, the preparation was given in gelatine 
capsules (veterinary No. 13) and, for preventive purposes, only once 
a day. In the few instances in which the study was begun with the 
treatment of a sick animal, the preparation was at times adminis- 
tered by drench in watery suspension and in broken doses. The 
significant details relating to each test animal are as follows: 


Dog 5.—Bitch. Acquired November 8, 1921. Up to February 18, 1925, 
served in a number of experiments and suffered four attacks of blacktongue, 
the latest beginning December 23, 1924. On stock diet No. 156 for reconditioning 
from January 18 to February 18, 1925. 

February 18, 1925: In good condition; weighs 8.7 kilograms. Begins basic 
diet No. 123 with a supplement of 17 grams of Seidell’s activated solid daily. 

February 16, 1926: Weighs 8.1 kilograms. 

February 18: Has completed one year on diet No. 123 supplemented with 
Seidell’s activated solid. Has presented no recognizable evidence of black- 
tongue. Is in good condition. Effective to-day the supplement of activated 
solid is discontinued. 

March 9, 1926: Presents this morning, 19 days after the withdrawal of the supple- 
ment of activated solid, the first signs of blacktongue, a reddened patch on the 
mucosa of the upper lip in the region of the canines on each side and an injec- 
tion of the floor of the mouth. Weighs 7.9 kilograms. 

March 29, 1926: The attack of blacktongue, the first signs of which were noted 
March 9, was allowed to develop without therapeutic interference and ended 
in death some time last night. 

Dog 41.—Bitch. Whelped in the laboratory June 26, 1923. Up to September 
8, 1924, had served in a number of experiments and had suffered at least two 
attacks of blacktongue, the latest of which began August 20, 1924. 

September 8, 1924: The attack of blacktongue, the first signs of which appeared 
on August 20, is now fully developed and of considerable severity. The 
stomatitis is marked. There is increased buccal secretion and there are bloody 
liquid stools. The temperature at 10 a. m. was 39.8°; at 2.30 p. m., 39.9°. 
Has eaten little or nothing during the past six days. Was given by drench, 
in divided doses, in the course of the day, in all 22 grams of Seidell’s activated 
solid in watery suspension. 
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September 9: Condition of mouth is not notably changed. Buccal odor is 
fetid. Bloody evacuations continue. Temperature at 10.30 a. m., 39.7°; at 
2.45 p. m., 39.8°. Weighs 7.9 kilograms. The experimental diet on which 
the attack developed is this day replaced by blacktongue-producing diet No. 
123. Not eating. Given by drench, in divided doses, 22 grams of activated 
solid in watery suspension. 

September 13: Very definite improvement in the buccal lesions is now appreciable. 
Salivation is less marked. Small, bloody, diarrheal stools continue. Tem- 
perature at 9.30 a. m., 38.5°. Given 22 grams of activated solid. Not eating. 

September 16: Buccal lesions far advanced in healing. Began taking food three 
days ago and is now eating well. Weighs 7.4 kilograms. Has been getting 
22 grams of activated solid daily. 

September 19, 1924: Mouth lesions virtually completely healed. Bowel move- 
ments formed. Taking 22 grams of Seidell’s activated solid daily now stirred 
into a portion of the ration. Eating well. 

September 23, 1924: Eating well. Weighs 8 kilograms. 

October 21, 1924: Administration of the activated solid in gelatin capsules 
begins this day. - 

January 21, 1925: Has continued in good condition. Eating well. Two days 
ago, that is on January.19, weighed 10.9 kilograms. Since recovery from the 
attack of blacktongue, at the height of which treatment was begun, this 
animal has to date presented no signs of blacktongue. Effective to-day the 
supply of the batch of activated solid that has been in use (supplied by Doctor 
Seidell) having become exhausted, a new batch comes into use and the daily 
dose is reduced to 11 grams, or about 1 gram per kilogram of body weight. 

March 3: Weighs 10.8 kilograms. 

March 4: Presents this morning, 52 days after the reduction in the daily dose of 
activated solid, the first signs cf an attack of blacktongue, a streaky reddening 
of the floor of the mouth. 

March 10: Weighs 10 kilograms. Food consumption greatly reduced during the 
past week. 

March 11: The signs of blacktongue are now clearly marked but are still mild. 
As this development suggests that the reduced dose of activated solid is inade- 
quate it is this day doubled, thus again making it 22 grams, which will continue 
to be administered in gelatin capsules as a supplement to diet No. 123. 

March 16, 1925: Erythematous lesions of the mouth have faded completely; 
mouth is virtually normal in appearance. 

March 11, 1926: During the year which has passed since the clearing up of the 
signs of blacktongue, which were first noted March 4, 1925, the animal has 
continued in good condition without any further recognizable evidence of the 
disease. Two days ago weighed 10.8 kilograms. Further history not relevant. 
Dog 89.—Bitch. Whelped in the laboratory October 12, 1924. Reared and 

maintained on stock diet No. 156 to May 26, 1925. 

May 26, 1925: In good condition. Weighs 4.3 kilograms. Begins basic diet 
No. 123 with a daily supplement of 9 grams of Seidell’s activated solid in 
capsules. 

October 30: In good conditon. Weighs 4.7 kilograms. The daily dose of acti- 
vated solid is this day increased to 10 grams to correspond to the increased 
weight of the dog. 

November 11, 1925: Continues in good condition. Weighs 4.6 kilograms. The 

daily dose of activated solid is reduced to 9 grams. 
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March 11, 1926: In good condition. Weighs 4.6 kilograms. The test of Seidell’s 

activated solid is this day discontinued. At no time during the experimental 
period of nine and one-half months has this animal presented any recognizable 
evidence of blacktongue. 

Dog 90.—Male. Whelped in the laboratory October 12, 1924. Reared and 
maintained on stock diet No. 156 to May 26, 1925. 

May 26, 1925: In good condition. Weighs 5.9 kilograms. Begins basic diet 
No. 123 with a daily supplement of 12 grams of Seidell’s activated solid. 

July 30, 1925: In good condition. Weighs 6.7 kilograms. The daily dose of 
activated solid is increased to 13 grams. 

March 11, 1926: In gocd condition. Weighs 6.8 kilograms. The test of activated 
solid is this day discontinued. At no time during the experimental period of 
nine and one-half months has this dog presented any recognizable signs of 
blacktongue. 

The experience with Seidell’s activated solid detailed in the fore- 
going experiment would seem clearly to indicate that this fuller’s 
earth preparation of so-called vitamin B in a daily dose of approxi- 
mately 2 grams per kilogram of body weight exercised a definite 
blacktongue-preventive action. We may state in this connection 
that a test of the plain fuller’s earth has shown it to be devoid of 
preventive properties. The preventive action of the activated solid 
is therefore a property acquired by the fuller’s earth in its contact 
with the aqueous yeast extract, presumably by adsorption. 


Yeast Charcoal 


Continuing our study of the blacktongue-preventive factor in 
yeast, we next tested its resistance to heat. 


EXPERIMENT 9 


Our first test of the effect of heat on the blacktongue-preventive 
factor in yeast was made with yeast heated to charring—charcoal. 
Dried brewery yeast from the same source as that used above in 
experiment 5 was heated in open porcelain dishes over a Bunsen 
flame until completely charred. One gram of the yeast yielded 
0.283 gram of charcoal. This charcoal was ground to a fine powder, 
packed in gelatine capsules of convenient size, and administered 
apart from the basic blacktongue-producing diet. Our experience 
with yeast (experiments 5 and 6) seemed to indicate that when sup- 
plementing diet No. 123 or one of its modifications, 1.25 grams per 
kilogram of body weight would be more than enough for preventive 
purposes. With this in mind, a daily dose of charcoal representing 
about 2 grams of the yeast per kilogram of body weight was decided 
on as a reasonably large therapeutic test dose when treatment is 
begun early in the attack. This, as will be seen, was deviated from 





* This determination was kindly made for us by C. G. Remsburg, assistant chemist of the division of 
chemistry of the Hygienic Laboratory. 
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in but one of the test animals, which received a dose representing 
about 1.5 grams of the yeast per kilogram of body weight. The 
test animals were five dogs, numbered 29, 48, 83, 84, and 85, each 
in the beginning stage of an attack of blacktongue. Four of these 
animals had developed the attack on diet No. 195. (See experiment 
3.) These were continued on that diet. The fifth animal, dog 48, 
had developed the attack on a diet of another character which was 
replaced by diet No. 123 at the outset of the present experiment. 

The significant details relating to this test in each of the animals 
are presented briefly in the following: 


Dog #9.—Mate. Acquired May 9, 1923. Up to April 24, 1925, served in a 
number of experiments and suffered several attacks of blacktongue, the latest of 
which began April 17, 1925. Weight on April 21 was 11 kilograms. 

April 24, 1925: The beginning buccal erythema of an attack of blacktongue 
noted a week ago has faded during the past two days. The diet (No. 195) on 
which the attack developed continues to be 6ffered. Effective to-day, the daily 
administration of 6.7 grams of yeast charcoal representing approximately 27 
grams, or over 2 grams per kilogram of body weight, of the yeast from which 
prepared, is begun. 

April 25: Mucosa of upper lip and that of the floor of the mouth are again red- 
dened. 

April 28: Food consumption is at a reduced rate. Weighs 10.8 kilograms. The 
daily administration of 6.7 grams of yeast charcoal has been continued. 

April 29: In addition to the reddening of the upper lip and of the floor of the 
mouth, the mucosa of the cheeks is now reddened. 

May 1: Tends to regurgitate or vomit the capsules of charcoal; with a view of 
preventing this, some of the food wil! from now on be forcibly fed in conjunction 
with the charcoal. 

May 5: The buccal lesions have become more pronounced. There is now a 
patch of superficial necrosis on the mucosa of the left cheek. Weighs 10.4 kilo- 
grams. Temperature is 38.6°. 

May 12: Weight is 9.4 kilograms. 

May 19: The buccal lesions which had become fairly marked haye greatly 
improved during the past three or four days during which food consumption 
has been excellent. Weighs 9.7 kilograms. 

May 25: During the past four days the mouth lesions have flared up again and 
are quite well marked to-day. The yeast charcoal in a daily dose of 6.7 grams 
has been regularly administered since April 24. No beneficial effect being 
appreciable, the charcoal is this day replaced by a daily dose of 22 grams of 
some of the same yeast as that from which the charcoal was prepared. 

June 4: During the past four days the buccal lesions, which had become quite 
well marked, have rapidly improved so that to-day the condition of the mouth 
is virtually normal. 

June 18: Eating well and gaining in weight. Two days ago weighed 11.1 kilo- 
grams. No further evidence of blacktongue. Effective to-day the daily dose 
of brewery yeast which has been 22 grams is reduced to 10 grams, or somewhat 
less than 1 gram per kilogram of body weight. 
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August 11: In good condition. Weighs 11.7 kilograms. Has been receiving the - 
daily dose of 10 grams of brewery yeast for 54 days. Has presented no recog- 
nizable evidence of blacktongue since recovery from the attack the treatment 
of which with yeast charcoal had been without appreciable effect. Further 
history is not relevant. 

Dog 48.—Bitch. Acquired August 20, 1923. Up to March 11, 1925, served in 
a number of experiments and suffered three attacks of blacktongue, the latest 
of which began March 10, 1925. Weight on March 10, 1925, was 6.2 kilograms. 
March 11, 1925: Presents beginning buccal signs of an attack of blacktongue. 

The diet on which the attack developed is this day replaced by basic diet No. 

123 and treatment is begun with a daily dose of 2 grams of yeast charcoal 

representing approximately 7 grams of the dried brewery yeast (or 1 gram of 

yeast per kilogram of body weight). 

March 16: The buccal lesions after becoming more pronounced have receded 
slightly during the past 24 or 48 hours. No appreciable effect from the charcoal 
having been noted, the daily dose is this day increased to 4 grams, representing 
approximately 14 grams of the yeast from which prepared (corresponding to 
over 2 grams of yeast per kilogram of body weight). 

March 17: Weighs 6.1 kilograms. 

April 7: Mouth lesions of blacktongue have gone through alternating periods of 
recession and relapse. Eating very poorly. Weighs 5.2 kilograms. The con- 
dition is becoming complicated by self-imposed semistarvation. The charcoal 
is being continued. 

May 16: Food refusals have become more and more pronounced. Weight has 
fallen off progressively. The buccal signs of blacktongue have persisted in 
mild degree. Moribund this morning; chloroformed. No benefit from the 
charcoal could be appreciated. 

Dog 83.—Bitch. Acquired February 20, 1925. Served as one of the test ani- 
mals of diet No. 195 (experiment 3) and developed an attack of blacktongue 
beginning April 18, 1925. Weight April 21, 7.5 kilograms. 

April 22, 1925: The buccal signs of blacktongue are now quite definite but mild. 
Continues on diet No. 195. Begins treatment with a daily dose of 4 grams of 
yeast charcoal, representing approximately 14 grams of the yeast from which 
prepared and corresponding to nearly 2 grams of yeast per kilogram of body 
weight. 

April 28: The blacktongue lesions have become somewhat more pronounced. 
Weighs 7.3 kilograms. The treatment with charcoal is being continued. 

May 2: Buccal lesions have well-nigh completely faded. To minimize a recently 
developed tendency to vomit the capsules of charcoal, about 100 grams of food 
(diet No. 195) will, beginning this day, be forcibly fed in conjunction with the 
charcoal. , 

May 8: Lesions of blacktongue have gradually reappeared during the past two 
or three days. , 

May 16: Buccal lesions are more marked and show a superficial necrotic process. 
Temperature has risen to 39°. 

May 17: Mouth lesions have become severe. Temperature at 10 a. m., 39.7°; 
at 3.30 p. m., 40.4°. Has been getting the charcoal daily without any appreci- 
able effect. The attack now being grave, charcoal is this day replaced by 6 
grams of brewery yeast. 

May 21: A dose of 12 grams of yeast was administered on May 18, May 19, and 
May 20. That of May 26 was not retained. Found dead this morning. 

Dog 84.—Male. Acquired March 2, 1925. Served as one of the test animals 
of diet No. 195 (experiment 3) and developed an attack of blacktongue, the 
first signs of which appeared on April 23. 
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April 23, 1925: Presents beginning signs of blacktongue, a slight reddening of the 
floor of the mouth and a faintly reddened pateh on the mucosa of the upper 
lip in the region of the canines. Weighs 9.1 kilograms. Treatment is this day 
begun with a daily dose of 4 grams of yeast charcoal, corresponding to approx- 
imately 14 grams of the brewery yeast from which it is prepared and represent- 
ing 1.5 grams of yeast per kilogram of body weight. 

May 2: Mouth is normal except for faintly reddened patches on the upper lip. 
The administration of the charcoal continues, but a small amount (about 100 
grams) of the basic diet is forcibly fed in conjunction with the charcoal to min- 
imize a tendency to reject the charcoal. 

May 23: During the month, since the treatment with charcoal commenced, the 
buccal signs of blacktongue have alternately receded and flared up. They 
are more pronounced this morning than at any time since first appearing. Food 
consumption has been at a progressively reduced rate. Weight four days ago 
was 8.5 kilograms. 

There being no appreciable tendency to improvement, but, if anything, the 
contrary, the treatment with charcoal is this day discontinued and the daily 
administration of 12 grams of dried brewery yeast is begun. 

May 26: Mouth lesions have cleared up. Weight is 8.3 kilograms. 

August 11: In good condition. There has been no reappearance of any recog- 
nizable evidence of blacktongue. Has been receiving 12 grams of yeast daily. 
Weight has steadily increased and is 10 kilograms to-day. Further history not 
relevant. 

Dog 85.—Male. Acquired March 2, 1925. Served as one of the test animals 
of diet No. 195 (experiment 3) and developed an attack of blacktongue beginning 
April 16, 1925: On April 14 weighed 5.4 kilograms. 

April 16, 1925: Presents the first buccal signs of an attack of blacktongue. Begins 
treatment with a daily dose of 4 grams of yeast charcoal corresponding to approx- 
imately 14 grams of the yeast from which it is prepared and representing approx- 
imately 2.5 grams of yeast per kilogram of body weight. 

May 2: After a gradual subsidence of the mouth lesions so that the appearance of 
the mouth was about normal on April 27, they reappeared on April 28 and are 
now more pronounced than at any time since their first appearance. There 
has appeared a tendency for the dog to reject the capsules of charcoal, so effec- 
tive yesterday, a small amount of food is to be forcibly fed daily in conjunction 
with the charcoal. 

August 9: The buccal lesions of blacktongue have repeatedly subsided and flared 
up during the past three months. They are now again well marked. Food 
consumption has fallen off and the weight has declined to 3.3 kilograms. Seems 
much emaciated and in poor general condition. 

There being thus no appreciable tendency to recovery although the yeast char- 
coal has been daily administered, this treatment is this day discontinued and 
treatment with dried yeast is this day begun. A dose of 8 grams is administered 
to-day. 

August 20: Mouth. lesions have completely cleared up. Has received a daily 
dose of 4 grams of yeast since August 10 but because the food taking which at 
first improved has declined in the past three days, the dose of yeast is this day 
increased to 6 grams. On August 18 weighed 2.9 kilograms. 

August 23: It being administratively inconvenient to continue to prepare diet 
No, 195, it is this day replaced with No. 123. The dose of 6 grams of yeast is 
continued. There is no recognizable evidence of black tongue. 
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September 29: Has presented no return of any recognizable evidence of black- 
tongue since the clearing up of the mouth lesions following the change to treat- 
ment with the yeast. Food consumption has been excellent and there has been 
a steady gain in weight during the past five weeks. Weight to-day is 5.8 kilo- 
grams. Further history not relevant. 

Thus, in none of the five test animals was there any curative or 
arresting effect appreciable from the treatment with yeast heated to 
charring (charcoal), even though this was begun very early in or at 
the very onset of the attack, a failure that is all the more significant 
by reason of the favorable effect of treatment with the yeast itself 
subsequent to the failure of the charcoal treatment in three of four 
of the animals in which it was tried. It may be noted, too, that the 
dose of the yeast was relatively no greater or, indeed, was relatively 
less, than that of the chareoal. In the animal in which the yeast itself 
seemingly failed, this treatment was inaugurated at an advanced 
stage of the attack three days before the animal died—that is, at a 
stage when the chances of cure by any treatment may be expected 
to be greatly reduced. It would appear, therefore, that the effective 
factor in the brewery yeast was inactivated or destroyed by the 
charring heat. 

P-P Activated Fuller’s Earth (P-P Solid) 


EXPERIMENT 10 


Our next test of the effect of heat on the blacktongue-preventive 
factor in yeast was carried out with yeast heated in the steam auto- 
clave for two and one-half hours at 15 pounds pressure, or, rather, 
with a fuller’s earth preparation activated by treatment with an 
acidulated aqueous extract of such autoclaved yeast. The yeast 
was a grain medium grown, low temperature dried bakers’ yeast.’ In 
autoclaving, this yeast was put into glass petri dishes having a diameter 
of about 120 mm. and a depth of about 15 mm., and then the dishes, 
uncovered, were arranged on a series of screen shelves in the autoclave. 
On withdrawing from the autoclave the yeast was permitted to dry, 
after which it was ground to a powder sufficiently fine to pass a 40-mesh 
sieve. Next, 10 pounds of this powdered autoclaved yeast were stirred 
into 25 liters of tepid water containing 2.5 c. c. of glacial acetic acid 
(USP) and allowed to extract with repeated stirring for not less than 
one and one-half hours. This was then passed through a Sharples 
supercentrifuge four times, discarding the insoluble matter deposited 
in the bowl. Into éhe resulting effluent there were stirred 750 grams 
of English fuller’s earth previously sifted through a 60-mesh sieve. 
This was kept agitated for about one hour and then the fuller’s earth 
was separated by passing the suspension, first diluted with about an 
equal volume of distilled water, rapidly through the centrifuge. 





? For which we are indebted to the Fleischmann Yeast Co., New York City. 
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This earth, from which the soft puttylike portion was separated and 
discarded, was dried in a current of warm air, then ground to pass a 
60-mesh sieve. Nitrogen content of this fuller’s earth preparation 
to which we shall refer as P—P solid (9) is about 1 per cent. 

The test dose of this P—P solid was the same as that of Seidell’s 
activated solid in experiment 8—namely, 2 grams per kilogram of 
body weight. It was administered in gelatin capsules once a day 
as a supplement to basic blacktongue-producing diet No. 123. The 
test animals were five dogs, numbered 15, 40, 52, 59, and 88. The 
significant details relating to each of these animals are briefly as 


follows: 

Dog 15.—Male. Acquired April 14, 1923. Up to December 17, 1925, served 
in a number of experiments and suffered four attacks of blacktongue, the latest 
of which began December 25, 1924. Between February 28 and December 17, 
1925, was on basic diet No. 123 supplemented with dried yeast. 
December 17, 1925: In good condition. Weighs 9.6 kilograms. Continues 

basic diet No. 123 and begins a daily supplement of 20 grams of P—P soiid, or 

at the rate of approximately 2 grams per kilogram of body weight. 

December 21, 1926: Has completed one year on diet No. 123 supplemented with 
a daily dose of 20 grams of P-P solid. Has been in good condition throughout 
this period. Weight has varied between 9 and 10 kilograms. Now weighs 
9.5 kilograms. Further history not relevant. 

Dog 40.—Male. Whelped in the laboratory June 26, 1923. Up to December 
17, 1925, served in a number of experiments and suffered three attacks of black- 
tongue, the latest of which began April 23, 1924. Between May 26 and Decem- 
ber 17, 1925, on diet No. 123 supplemented with dried yeast. 

December 17, 1925: In good condition. Weighs 11 kilograms. Continues basic 
diet No. 123 and begins a daily supplement of 22 grams of P—P solid, or at the 
rate of 2 grams per kilogram of body weight. 

December 21, 1926: Has completed one year on diet No. 123 supplemented with 
22 grams of P—P solid. Has been in good condition throughout, at no time 
presenting any recognizable evidence of blacktongue. Weighs 11 kilograms. 
Further history not relevant. 

Dog &62.—Bitch. Acquired September 25, 1923. Up to December 17, 1925, 
served in a number of experiments and suffered several attacks of blacktongue, 
the latest of which began October 6, 1925. On stock diet No. 156 for recondi- 
tioning from December 7 to December 17, 1925. 

December 17, 1925: Convalescing from the recent sharp attack of black tongue. 
Two days ago weighed 7 kilograms, whereas normally weighs about 10 kilograms. 
Begins diet No. 123 with a daily supplement of 20 grams of P-P solid, or at 
the rate of 2 grams per kilogram of normal body weight. 

December 21, 1926: Has completed one year on diet No. 123 supplemented with 
a daily dose of 20 grams of P—P solid. General condition, which was poor at 
first, gradually improved with gain in weight. Now weighs 10. 5 kilograms. 
Has presented no recognizable evidence of blacktongue, 

Dog 59.—Bitch. Whelped in the laboratory November 4, 1923. Reared and 
maintained on stock diets to February 2, 1926. 

February 2, 1926: Has just weaned a litter of seven pups. Is in good condition. 
Weighs 5. 2 kilograms. Begins basic diet No. 123 supplemented with a daily 
dose of 11 grams of P-—P solid, or at the rate of approximately 2 grams per kilo- 
gram of body weight. 
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February 2, 1927: Has completed a year on the P-—P solid supplemented black- 
tongue-producing diet without presenting any recognizable evidence of black- 
tongue. Has been in good condition throughout. Weighs 5.5 kilograms. 
Dog 88.—Male. Whelped in the laboratory October 12, 1924. Reared on 

stock diet. Up to February 2, 1926, served in one experiment and suffered an 

attack of blacktongue which began December 18, 1925. On stock diet No. 156 

for reconditioning from December 21, 1925, to February 2, 1926. 

February 2, 1926: In good condition. Weighs 5.4 kilograms. Begins basic 
diet No. 123 with a daily supplement of 10 grams of P-P solid. 

February 2, 1927: Has completed one year on the P—P solid supplemented black- 
tongue-producing diet; in good condition. Has not presented any recog- 
nizable evidence of black tongue. Weighs 5.2 kilograms. Further history 
not relevant. 

With the blacktongue-producing potency of basic diet No. 123 in 
mind (see experiment 1) it is clear that the P—P solid supplement has 
exercised complete preventive action. It follows, therefore, that 
the autoclaved yeast, the aqueous extract of which was used to acti- 
vate the fuller’s earth in the preparation of the P—-P solid, retained 
much, if not all, of the blacktongue-preventive property of the yeast 
from which it was prepared. The effective factor in yeast is thus 
largely, if not completely, resistant to the heat of the steam autoclave 
at 15 pounds pressure and two and one-half hours’ exposure and, 
under the conditions stated, is adsorbed by English fuller’s earth. 


Seven and One-half Hour Auteoclaved Yeast 


EXPERIMENT 11 


This was another test of the effect of heat on the blacktongue- 
preventive factor in yeast. Dried bakers’ yeast was exposed to the 
heat of the steam autoclave at 15 pounds pressure for a period three 
times as long as that in experiment 10—namely, seven and one-half 
hours. Some of this autoclaved yeast was incorporated in a diet, 
No. 223A, the composition of which is shown in Table 8. This diet, 
as may be seen by reference to Table 6, is diet No. 155, the dried 
brewers’ yeast of which is quantitatively replaced by the 74-hour 
autoclaved bakers’ yeast. Test diet No. 223A was offered in suitable 
calorie portions to each of 5 test animals, dogs 29, 38, 84, 85, and 97. 
The significant details relating to each of these animals are briefly 
as follows: 

Dog 29.—Male. Acquired May 10, 1923. Up to March 11, 1926, served ina 
number of experiments and suffered several attacks of blacktongue, the latest 
of which began April 17, 1925. 

March 11, 1926: Has been receiving yeast in some form since May 25, 1925. 
Is in good condition. Weighed 11.7 kilograms two days ago. Begins test diet 
No. 223A. 

March 15, 1927: In good condition. Weighs 9 kilograms. Has been receiving 
diet No. 223A for one year, during which period he has not presented any 
recognizable evidence of blacktongue. 
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Dog 38.—Male. Whelped in the laboratory June 26, 1923. Up to March 11, 
1926, served in a number of. experiments and suffered several attacks of black- 
tongue, a relapse of the latest of which began July 19, 1924. 

March 11, 1926: Has been receiving yeast in some form since August 11, 1925. 
Is in good condition. Weighed 12.1 kilograms two days ago. Begins test diet 
No. 223A. 

March 15, 1927: In good condition. Weighs 11.4 kilograms. Has been receiving 
diet No. 223A for one year, during which period he has presented no recogniz- 
able evidence of blacktongue. 

Dog 84.—Male. Acquired March 2, 1925. Up to March 11, 1926, suffered 
one attack of experimental blacktongue which began April 23, 1925. 

March 11, 1926: Has been receiving yeast in some form since May 23, 1925. 
Is in good condition. Two days ago weighed 10.4 kilograms. Begins test diet 
No. 223A. 

March 15, 1927: In good condition. Weighs 10 kilograms. Has been receiving 
diet No. 223A for one year but has presented no recognizable evidence of 
blacktongue during that period. 

Dog 85.—Male. Acquired March 2, 1925. Up to March 11, 1926, suffered 
one attack of experimental blacktongue which began April 16, 1925. 

March 11, 1926: Has been receiving yeast in some form since August 9, 1925. 
Is in good condition. Two days ago weight was 7.1 kilograms. Begins test 
diet No. 223A. 

March 15, 1927: In good condition. Weighs 7 kilograms. Has been receiving 
diet No. 223A for one year but has presented no recognizable evidence of 
blacktongue during that period. 

Dog 97.—Male. Acquired January 18, 1926, when about 9 weeks old and 
maintained on stock diet No. 156 to March 11, 1926. 

March 11, 1926: In good condition. Weight two days ago was 6 kilograms. 
Begins test diet No. 223A. 

May 4, 1926: Permanent teeth have now replaced all of the milk teeth. Growth 
has continued. Weighs 8.5 kilograms. 

March 15, 1927: Has been receiving diet No. 223A for one year. Has presented 
no recognizable evidence of blacktongue. Continued growth during the year. 
Is in good condition. Weighs 10 kilograms. 


Thus, none of the five dogs developed any recognizable evidence 
of blacktongue during an experimental period of one year. Since 
test diet No. 223A differs from blacktongue-producing diet No. 123 
significantly only in that the former includes some autoclaved yeast, 
the blacktongue-preventive action of diet No. 223A must be attrib- 
uted to this yeast. It would follow, therefore, that the blacktongue- 
preventive factor in the yeast retained much if not all of its activity 
in spite of an exposure to the heat of a steam autoclave at 15 pounds 
pressure for seven and one-half hours. 


IDENTITY OF THE BLACKTONGUE PREVENTIVE 


Consideration of the results yielded, first, by the experiments 
with blacktongue-producing diet No. 123 and its modifications— 
diets No. 209, No. 195, and No. 268—and, second, by the series of 
experiments with yeast, leads unavoidably to the conclusion that 
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experimental blacktongue is due to a deficiency in diet and that 
yeast contains something that is capable of correcting this deficiency. 
It is pertinent now to inquire into the relation of this blacktongue- 
preventing substance in yeast to the commonly recognized dietary 
essentials. 

Of the known dietary factors there are present in yeast in significant 
amounts (10) only inorganic elements or ‘‘ash,’’ protein of good bio- 
logical quality, the antineuritic or vitamin F,° the heat-stable substance 
of Smith and Hendrick (11) and the pellagra-preventive (P—P) of 
Goldberger and Tanner (12) (13). 

That the blacktongue-preventive in yeast is not the ‘“‘ash’”’ would 
seem to be indicated by the fact, first, that blacktongue-producing 
diets No. 195 and No. 268 contain what would seem to be a liberal 
quota of the well known “complete” salt mixture of Osborne and 
Mendel (3), and, second, that charred yeast, containing the ash of 
the yeast, when administered in what would seem to be a liberal 
dosage as a supplement to diet No. 195 (which, as just remarked, 
already includes a ‘“‘complete” salt mixture) failed, as herein above 
shown, to reveal any evidence of a beneficial therapeutic action. 

Turning to protein as possibly the effective factor we find that 
blacktongue-producing diet No. 268 (Table 5) includes what would 
seem to be a liberal amount of protein, considerably more and doubt- 
less of a better quality than that of diet No. 123. This is likewise 
true of the protein of diet No. 281 (Table 9) which, as wjll be shown 
in experiment 12, when supplemented with an antineuritic preparation 
is also blacktongue producing. Yet, as has been seen, when diet 
No. 123 is supplemented with our fuller’s earth activated prepara- 
tion—P-P solid—which contains but about 1 per cent of nitrogen 
and, thus, it would seem, can at best supply but a relatively negligible 
amount of protein, the deficiency is corrected and blacktongue is 
prevented. It would seem permissible, therefore, to exclude the 
protein factor from consideration in the present connection. 

The evidence that the effective blacktongue factor in yeast is 
distinct from the antineuritic vitamin is, if anything, more con- 
vincing than is the evidence just considered, that it is not identical 
with either the “ash”’ or the protein. Aside from other considerations 
their nonidentity is, we believe, conclusively shown by the effective- 
ness as a blacktongue-preventive of autoclaved yeast which, as we 
have elsewhere (13) already shown by tests in rats, contains but an 
insignificant amount, if any, of the antineuritic vitamin. Futher 
evidence of this as well as of the separateness of the blacktongue- 
preventive and protein is afforded by the results of experiment 12. 





§ Yeast— both bakers’ and brewers’—may vary considerably in its content of this factor. (Unpublished 
data.) 
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EXPERIMENT 12 


Each of four dogs, numbered 71, 76, 86, and 87, were offered daily 
suitable calorie portions of diet No. 281 (Table 9). In addition, 
dogs 71 and 76 were given daily a supplement of our P-P solid (see 
experiment 10) in gelatine capsules at the rate of 2 grams per kilo- 
gram of body weight, while dogs 86 and 87 received daily a supple- 
ment of an antineuritic preparation—corn solid No. 3 °—at the 
rate of 1.25 grams per kilogram of body weight. The significant 
details relating to each test animal are presented in the following: 


Dog 71.—Male. Whelped in the laboratory November 25, 1923. Reared on 
. stock diets and up to October 28, 1926, served in a number of experiments and 

suffered an attack of blacktongue which began September 9, 1926. On stock 

diet No. 156 for reconditioning from October 28, 1926, to December 8, 1926. 

On December 7, 1926, weighed 10.3 kilograms. 

December 8, 1926: In good condition. Begins diet No. 281 with a daily supple- 
ment of 21 grams of our P-P solid, separately administered in gelatine capsules. 

December 21: Has been eating well. Weighs 10.4 kilograms. 

December 28: Food consumption considerably diminished during the past four 
days. Weighs 10 kilograms. 

January 4, 1927: Food consumption has continued much reduced. Weighs 8.9 
kilograms. 

January 11: Has taken very little food during the past week. Weighs 8 kilo- 
grams. Is much emaciated. 

January 15: Eating very little. Hind legs seem weak; walks unsteadily. 

January 16: Hind limbs appear stiff in walking. Knee reflex is active. 

January 17: Found this morning in a semisprawling posture. During the day 
had repeatéd convulsive seizures of a tetanic type with fore legs thrust stiffly 
forward, hind legs semiflexed and head retracted. Mucosa of mouth normal 
except for some bruising of the upper lip. Temperature (rectal) at 1.25 
p. m., 30.5° C. The animal has an attack which is quite like that of the “‘ poly- 
neuritis”’ frequently observed in rats on similar diets. 

January 18, 1927: Died some time during the night. 

Dog 76.—Male. Acquired June 9, 1924. Up to October 28, 1926, suffered 
one attack of blacktongue which began September 4, 1926. On stock diet No. 
156 for reconditioning from October 28, 1926, to December 8, 1926. On Decem- 
ber 7, 1926, weighed 9.7 kilograms. 

December’8, 1926: In good condition. Begins diet No. 281 with a daily supple- 
ment of 21 grams of our P-P solid separately administered in gelatine capsules. 

January 27, 1927: Up to December 21, 1926, food consumption was excellent. 
Thereafter it declined and the weight fell off. The weight two days ago was 
6.8 kilograms. The 21 grams of P-P solid has been administered daily. 
This morning appears much emaciated and weak. In walking, hind legs seem 
stiff. Knee reflex pres@fit. ter in the day it became clear that this dog had 
“‘polyneuritis.”’ . 





* This was prepared as follows: After preparing an alcoholic extract of whole corn meal as elsewhere (13) 
described, there was added to the extract of each 5 kilograms of corn meal 125 grams of English fuller’s 
earth. This was then stirred for two hours, after which it was allowed to stand over night. Then the 
supernatant alcoholic liquor was decanted and replaced by about 2 liters of fresh 85 per cent alcohol, after 
which it was vigorously stirred and then allowed to settle over night. The next day the alcohol was 
decanted and replaced with fresh 85 per cent alcohol. After stirring, this was again allowed to stand over 
night, when the procedure was repeated. After the third washing the fuller’s earth was transferred to a 
paper filter, on which it was dried in a few hours in a current of warm air. This dried activated fuller’s 
earth, our corn solid, was then ground to pass a 60-mesh sieve and stored for use. 
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January 29: Down this morning, sprawling on abdomen with hind limbs abducted 
and flexed, fore limbs thrust forward. Tetanic spasms at intervals, but with- 
out marked opisthotonos. Mucosa of mouth normal except for traumatic 
patches on upper lip. 

' Killed with illuminating gas when seen to be dying. Ate almost nothing during 
last week of life. 

Dog 86.—Bitch. Whelped in the laboratory October 12, 1925. Reared on 
stock diets. Up to October 28, 1926, suffered two doubtful attacks of black- 
tongue, evidence of the latter of which was present between October 25 and 
October 28, 1926. On stock diet No. 156 for reconditioning from October 28 
1926, to December 8, 1926. On December 7, 1926 weighed 9.6 kilograms. 
December 8, 1926: In good condition. Begins diet No. 281 and a daily supple- 

ment of 12 grams of our antineuritic preparation—corn solid No. 3—adminis- 

tered separately in gelatine capsules. 

On January 8, 1927, presented a suspicious injection of the floor of the mouth 
which faded out two days later to reappear on January 23. On January 24 
there was present on the mucosa of the upper lip of each side a faintly red- 
dened, broken band with a more marked reddening of the floor of the mouth, 
constituting evidence of a mild beginning blacktongue. No signs of poly- 
neuritis. Further history not relevant. 

Dog 87.—Bitch. Acquired October 12, 1924. Up to October 28, 1926, suf- 
fered one attack of blacktongue which began September 28, 1926. On stock 
diet No. 156 from October 28, 1926, to December 8, 1926. On December 7, 
1926, weighed 5.6 kilograms. 

December 8, 1926: In good condition. Begins diet No. 281 with a daily supple- 
ment of 7 grams of corn solid No. 3 separately administered in gelatine capsules. 

January 24, 1927: Presents first signs of a beginning blacktongue, a reddened 
band on the mucosa of each cheek, reddening of the floor of the mouth and of 
faucial pillars. The dose of 7 grams of corn solid has been regularly admin- 
istered. No evidence of pelyneuritis. Further history not relevant. 


Thus the two dogs that received the supplement of our black- 
tongue-preventive preparation—P-P solid—but no known anti- 
neuritic, developed the signs of an antineuritic deficiency at the end 
of 39 and 50 days, respectively, but no evidence of blacktongue. In 
contrast, the two dogs that received the supplement of our anti- 
neuritic preparation—corn solid No. 3—but no blacktongue preven- 
tive, both developed evidence of blacktongue, one at the end of 
31 days and the second at the end of 47 days, without any signs of 
polyneuritis during the specified periods nor, we may add, during 
considerably longer additional periods of observation. 

These results confirm and strengthen the evidence above cited indi- 
cating that the blacktongue preventive and the antineuritic factor 
are separate and distinct.” 

Thus, by a process of exclusion, we come finally to the question of 
the relation of the blacktongue preventive to the yeast-contained 
thermostable factor of Smith and Hendrick (11), and to the pellagra 
preventive or vitamin P—P (12) (13). 

10 It may be remarked, in passing, that for growth of the young rat some of both preparations must be 


included in a “synthetic’’ diet that is complete for growth excepting only the so-called vitamin B. In 
the absence of either, even though the other be included in liberal amounts, the young rat will not 


grow (9). 
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With respect to its relation to the factor of Smith and Hendrick we 
may at once state that, on the basis of the available evidence (11) 
(13), which need not here be reviewed, the two are indistinguishable. 
As concerns its relation to the pellagra preventive, we have elsewhere 
(13) already briefly discussed this question and provisionally concluded 
that they were identical. Confining ourselves at this time, however, to 
a consideration of the evidence bearing on this question afforded by 
the results of the experiments recorded in the present communication 
alone, we have as a basis for judgment only the fact that the black- 
tongue preventive like the pellagra preventive is present in yeast. 
This association is suggestive, but, of course, by itself is far from 
conclusive of their identity. Taken in conjunction with the striking 
clinical similarity of blacktongue and pellagra, elsewhere discussed 
(1), and the suggestion of a common etiology indicated by the suc- 
cessful experimental production of the.disease in the dog by feeding 
with a pellagra-producing diet (1), it increases somewhat the proba- 
bility that blacktongue and pellagra are fundamentally identical 
conditions, and thus that the blacktongue preventive and the pellagra 
preventive, or vitamin P-P, are identical. Further evidence bearing 
on the question of this identity, to some of which we have elsewhere 
(13) already briefly referred, will be presented and considered in 
another communication. 


SUMMARY AND CONCLUSIONS 


The blacktongue-producing potency of a basic experimental diet 
and of three modifications was tested 33 times in 31 dogs with the 
production of 33 separate attacks of blacktongue. Only one of these 
attacks developed at the end of a period longer than 61 days. 

Experimental blacktongue is due to a dietary deficiency which is 
capable of being corrected by something contained in yeast. 

This something, or blacktongue preventive, in yeast is inactivated 
or destroyed by heat sufficient to char the yeast; retains its pre- 
ventive potency in large measure, if not entirely, after heating in the 
steam autoclave at a pressure of 15 pounds for seven and one-half 
hours; and is adsorbed from an acidulated aqueous extract of either 
dried yeast or of yeast first autoclaved at a pressure of 15 pounds for 
two and one-half hours by English fuller’s earth. It can not be 
identified with any of the older well-recognized dietary essentials, 
but is believed to be identical with the thermostable substance of 
Smith and Hendrick. 

The blacktongue preventive and the pellagra preventive are both 
present in yeast. Taken in conjunction with certain other evidence 
pointing to the fundamental identity of blacktongue and pelilagra, 
this association strengthens the probability that the blacktongue 
preventive and the pellagra preventive, or vitamin P-P, are identical. 
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TaBLE 1.—Composition of experimental blacktongue-producing diet No. 34,' 
simplifie d replica of the type of diet associated with pellagra 


{Total calories, 1,620] 




































Nutrients 
Articles of diet Quantity Cute: 
ar 
Protein Fat hydrate 
Grams Grams Grams 
Cass meal (white commercial, unbolted)-..............-------- 200.0). 15.0 8.4 131.8 
areas Santer Gunbor trem). - «ns och sos ec ost coe nnse ees 57.0 6.3 8 43.5 
say RTGS EE IRS TEN x 238.0 2.2 .l 22.1 
Cowpeas ( Vigna sinensis)?_. . 14.0 3.0 -2 8.5 
PN Sate , * , vj are 
Cod-liver oil __-_-._- EE lpidnoae _* yeti Sete 
DKA aah ci tee ehbaljdbiboobshivendtibeccokall 18.5 }....-.-.-- Sy aS 
GD GEOG, . ncnccsanvevencecdieceacévcusodectoutccoesacs 8 | ERIS RS Het. EN 
IN oS. catenins ndamoccbagnivenedanipudesedapniin fp EERE EES PERE ae fc Siases o 
i Serene 0 7 | PRT Oa ee 
INL Go lca cddcetenedntsccestbhne tr dntaimeapebnotmlied neds caneusliinienaasdel Fnoebeace 
NE acti npcakcoquschacesnnenanmended Read -dbeawmes 68.5 58.5 205. 9 
Nutrients per 1,000 calories__................-----------+-|---------- 42.3 36. 1 127.1 
1 The corn meal, son, compare (ovowinnsie, connedly ses ), lard, and sodium ehloride are stirred 
into a suitable amount of tap water and t cooked in a double boiler of enamel ware for about an hour and 


a half. At thé cad <8 its pasted the cocking lp diieatinast, the remaining ingredients are well stirred in, 
and the final eee Se oe ere eee t to 2,000 grams by the addition of tap weter with thorough 
eH ped Ek more ration represents approximately 0.8 calorie. 

mene gaat 


3) pea. 
5 Sell bee eee 


TABLE 2.—Composition of experimental blacktongue-producing diet No. 125! 





























[Total calories, 2,400} 
Nutrients 
Articles of diet Quantity ake. 
ar 
Protein Fat hydrate 
Grams Grams Grams Grams 
on may Es pe oo a Nk AIRGAS oS 3S) tH ORE 
ae cat... MnO ki.i kee 
ON Goths he RB SOLE E CP ALIEN COPE ADO LIE EEA BET Soraya: 32.0 
A ttn dpi thbdenscccskimdbhoddnamedal nines etihedia , ) Se ee CO. EE 
a a ld tine . ) RORP as 15.0 }.......--- 
preeines - > Bt i | Lo he. co nabakeewcnoodndpeovoos CBS SRE BESTS 
oe ETS SA I Se Be |) a RS ES 
ee Oo as ai eideine Pabtpaehbeeb indian 96.3 64.5 358. 4 
Nutrients per 1,000 calories... .................----..-.--|-----.---- 40.1 26.9 149.3 
he corn meal, cowpeas (previously coarsely ground), and salt are stirred into water and cooked in a 


iT 
double Soller of enamel wane ter about 1% hours. Then the ot other ingredients are well stirred in, the total 
weight being brought to 2,400 with water (so that 1 gram represents 1 calorie), and this finished 
mixture is served to the dog ad libitum. 
2 Whole maize meal (white) sifted as for human consumption. 
1 The variety known as the California black-eyed pea. 
4 Commercial casein leached for a week in daily caongns of acidulated water, after McCollum (14). 
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TABLE 3.—Com imental blacktongue-producing diet No. 209,' a 
modification of diet No. +3 23 (Table 2), from which it differs in containing yellow * 
in the place of white corn meal 

[Total calories, 2,400) 
Nutrients 
Articles of diet Quantity cite. 
‘ar 

Protein Fat hydrate 

Grams Grams Grams Grams 
Corn meal ew ele Re ignd 33. 18.8 296. 0 
Co = gna MEE, ob cia padn nde dthubiotdinabattee tinted 50 10.7 7 30. 4 
fg ESF ECT IE. PR TRE 60 ESA etree aie 
RE oN als - ween einen poambcteyiindininaateiredl RL int a 32.0 
ot Sih acid ih nioceetitoatingniesie mmpalgiien aed imateiatindeneitaie _ | Seo. RE et tintomnt 

SEE TE hak cockdéwcihesccnddinaneitimiannnudabautntadnnio’ «Ye SEO Fe ccn ends 

I oi 6... ach iinsioniitlinadbeee chsmeseCinnnsalboktel RR a Sl el 

SETTER RAL LEB DE  IE gf CA NS. PPR el SA 

NE on, sik. ne dncestheiilia-n-cuctslebasibibestuns coe 96. 3 64.5 | 358. 4 

Nutrients per 1,000 calories_..................-.--.----.-- iteenibie.a 40.1 26.9 149.3 

1 The corn meal, cowpeas (previously coarsely eround), and salt are stirred into water and cooked in a 

double boiler of enamel ware for about 114 hours. Then the other ingredients are well stirred in, y eee | total 
weight being brought to 2,400 with water (so ett 1 gram represents | calorie), and this finished 


mixture is served to the dog ad libitum. 
2 Whole maize meal (yellow) sifted as for human consumption. 
* The variety known as the California black-eyed pea 
‘ Commercial casein leached for a ) week in daily henene of acidulated water, after McCollum (14). 


TABLE 4.—Composition a experimental blacktongue-producing diet No. 195,' a 
modification of diet No. 123 (Table 2) from which ut differs in having a “‘com- 
plete” salt mixture in the place of sodium chloride and calcium carbonate 


[Total calories, 2,400] 


























Nutrients 
Articles of diet Quantity eis: 
Yar 
Protein Fat hydrate 
Grams Grams Grams Grams 
Cee I oa ci denne cccdbisicucctbbinswetitsbeuendcs 400 33. 6 18.8 

Cow (Vi ERE I PAS A MEO GRE NS: 50 10.7 7 30. 4 
Case PRR FEET EI ee Te 60 GR Liccccices dads cies.. 
SUG du tiin hb acadddduccdpkeodttbactsntticocchsntvectbecenst |e ale 82.0 
CORRE i heicnh bccn censtsetintie ardent skbenseteeccnestens |, ee 90.0 f.2i-...2: . 
COG Rd thdilhad > carrinndbvaharthevesctbbbidibconcoupestil , a | Sg eee) a 
FS, OIE Gt Te) Se eee BD Pecicwnccvecdsccsddeunteenbaces. 
Re I Be di indivcbenwntcnconcsvesbeceaphadibhaste= 96. 3 64.5 358. 4 
Nutrients per 1,000 calories... ..................--.....-..-|-----.-.-- 40.1 26.9 149.3 





eee ge ar nt one een coarsely ground) are stirred into water and cooked about 114 
hours. Then the other ingredients are stirred in, the total weight being t to 2,400 a 
water (so that 1 gram re. ts 1 calorie) eS Seas os eneen oe dog ad libitum 


casein, 
‘ After Osborne and Mendel (3). 

















March 23, 1928 692 


Tasie 5.—Com of experimental blacktongue-producing diet No. 268,' a 

modification 0, ce No. 123 (Table 2) from which tt ‘fle in containing more 
protein (casein) at the expense of the carbohydrate (swerose) and a “‘complete”’ 
salt mixture in the place of the sodium chloride and calcium carbonate 


[Total calories, 2,400} 





Nutrients 





Articles of diet 





























ee en Nagel ces compere Goeevionsly re apenas Se vee oe ed about 1! 
hours. Then the other ingredients stirred in, the total weight being t to 2,400 grams with 
water (so that re. 1 calorie), and the finished mixture served to the ad libitum. 


‘ Commercial casein leached for 1 week in daity changes of acidulated water, after McCollum (14). 
5 After Osborne and Mendel (3). al 


TABLE Sa-Commnaiiien of diet No. 1551 This is blacktongue-preventing. (it 
differs from blacktongue-producing diet No. 123 (Table 2) significantly only in 
that it contains some yeast) 














[Total calories, 2,450] 
Nutrients 
Articles of diet Quantity Cocke’ 
‘ar 

Protein Fat hydrate 

Grams Grams Grams Grams 
Brewers’ Ri i ns anllsamennihia tenditediodbisoaeien amills 30 12.5 4 14.2 
Ty ORR seseenesaeueer-2 ee 2} Sf) 3s 
BOE RTO WE i 6 

en at ae. 
Dinette intima lecaiieindstbonaipependaiedvitd TE Tieneseaded Jy jaar 

Ss De a deehnbelamnninnnail = EA RE Ff See 
EAI . 1s ns cheaters Jabinnbaubecneterdevesoted | RRMPBBER Brat 32M oe este 
Co EES SS Sree same | Me Be 103.0 75.9 338. 8 
utrients per 1,000 calories..................-.......-..-.[..-....... 42.1 30.6 138.3 

















+ phe variety known as the Call fornia black-eyed pea. 
* Commercial casein leached for 1 week in daily changes of acidulated water, after MeCollum (14). 































pee = UN 1y 
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TaBLe 7.—Composition of diet No. 1283AA.1 This is diet No. 123 (Table 2) to 
which 11 grams of dried yeast have been added. (Unlike diet No. 123, however, 
this has well-nigh, if not quite, complete blacktongue-preventive action) 


[Total calories, 2,440] 





Nutrients 





Articles of diet Quantity 


























1 The cornmeal, cowpeas (previously coarsely ground), and salt are stirred into water and cooked 144 
hours. Then the other ingredients are well stirred in, the — weight being brought to 2,400 with 
water (so that 1 gram represents approximately 1 calorie), and the finished mixture is served to the dog 


ad libitum. 
2? A commercial dried brewery yeast. 
3 Whole maize meal (white) sifted as for human consumption. 
a variety known as the California black-eyed pea. 
Commercial casein leached 1 week in daily A wt ne of acidulated water, after McCollum (14). 


TaBLE 8.—Composition of diet No. 223A.' (This, like diet No. 155 (Table 6), 
from which it differs only in the character of the yeast component, is blacktongue 
preventive) 

[Total calories, 2,445] 





Natrients 





Articles of diet Quantity 

















TE RE ATR HRC Ae Se 9.5! 763 340. 2 
40.6 | L. 
i 











1 The corn meal, cowpeas (previously 7 es ee yey yg hy ot are stirred into water and cooked about 
11 hours.” Then the other ingredients Ee Sates wales helen Weous brought to 2,400 grams 
by Kf (so that 1 fase ph comm dnd do weed A gh xture is served to the dog 

? Dried baker’s yeast, autoclaved at 15 pounds pressure for 744 hours. 

daa linen od Gio 

‘ The variety known as the California black-e 

* Commercial casein leached 1 week in daily Fes of ncidulated water, after McCollum (14). 
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TABLE 9.—Composition of diet No. 281.1 (For rats this “synthetic” diet is complete 
for growth except for the so-called vitamin B which is virtually completely conan 
Fed to dogs with a supplement of a preparation of the blackiongue prevention, 
brings about polyneuritis. When supplemented with an antineuritic ox 
it leads to blacktongue) 

(Total calories, 2,380} 





























Nutrients 
Articles of diet Quantity 

Protein Fat Ro. wa 

Grams Grams Grams 
CD er ot ndinisagibisccdualnn Sondikeiimatn 150 130.0 CI ie eee 
IER SEB inne cable tid eccicadmemhiaibineacanan Aadeienbokioe Gi Eitcécesceal ; , ME weaenenes 
SPE CE, SRE TRS aE IE gE ae ty th Bei 
SINE tin 4d ccmeidnntbibieiigmbatbadiibiitbigaddidpemboaciath *”” HEME Eamnaddnsd aie enesianel 329.0 
PTL. <.. cscnctignintnianoms cantabeasaumatalitaanaeae SOE WAN, ooo! St oti 
NREL iA IS AE ee CIES ee Sh ae CH 130.0 60.7 329.0 
Nutrients per 1,000 calories__............................-]..---.--.- 54.6 25.5 138.2 
1 One-fifth of the starch is stirred into ten times its of water and cooked about % hour. Into the 
resulting jelly the remaining ingredients are stirred in following order: Salt cottonseed oil, 
a and the remaining starch previously mixed with the casein. The final w t is brought to 
1 1,600 grams with w water (so that 1 gram of the finished mixture represents approximately 1.5 calories). 

26 sists Teoebahe'T reels ta Galny chanigalftt axtdeaeslt uber; after McCollum (14). 


3 After Osborne and Mendel (3). 


DEATH RATES IN A GROUP OF INSURED PERSONS 


RATES FOR PRINCIPAL CAUSES OF DEATH, JANUARY, 1928 


The accompanying table is taken from the Statistical Bulletin for 
February, 1928, issued by the Metropolitan Life Insurance Co., and 
presents the mortality experience of the industrial insurance depart- 
ment of the company, by principal causes of death, for January, 1928, 
as compared with January, 1927, and December, 1927. The rates are 
based on a strength of approximately 18,000,000 insured persons in 
the United States and Canada. 

The death rate for January in this group of persons was 9.4 per 
1,000, as compared with 9.3 for January, 1927, and with 8.7 for 
December, 1927. 

Among the epidemic diseases of childhood, measles, scarlet fever, 
and diphtheria registered slightly higher rates than in January a year 
ago. The small increases in the rates for measles and scarlet fever 
are unimportant, as the rates for both years are low; but some signifi- 
cance attaches to the increase in the rate for diphtheria, since this 
disease, after registering a continuous decline for five years, showed 
an increase in 1927. The rates for the early months this year will 
therefore be watched with considerable interest. 

Increased death rates as compared with January, 1927, are also 
shown for many of the diseases of greatest numerical importance, 
e. g., tuberculosis, cancer, diabetes, and the three principal “de- 
generative’’ diseases—heart disease, cerebral hemorrhage, and chronic 
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nephritis. The mortality from pneumonia, however, declined ap- 
preciably, and that from influenza declined slightly. 

The automobile fatality situation not only fails to improve but 
continues to grow worse. Following the rise in moriality from auto- 
mobile accidents in 1927 to the highest figure ever recorded for this 
group of persons, January registered the unprecedented death rate for 
that month of 16.1 per 100,000. The former maximum rate for 
January was 13.6 per 100,000, for January, 1926. 


Death rates (annual basis) for principal causes per 100,000, gegrere. 1928, 
as compared with January, 1927, a December, 1 


[Industrial department, Metropolitan Life Insurance Co.] 





























Rate per 100,000 lives exposed ! 
Cause of death 
January | Decem- | January Year 
1928 ber 1927 1927 1927 * 
IE EE ee ee OE EG eS A 944.9 866. 0 928. 2 885. 4 
ib pe idciccccconudbedudavescdhaedbecesseepeineiee 1.8 2.8 24 4.6 
etl desu onacadnciedevencidsoseshadhibeheainsuminn 3.8 2.0 3.6 41 
SDL S dcdvecbuccknosicapescéutetosasishaechsbiegeerdtans 3.6 2.5 3.0 3.1 
\ tee ep a nratigieaihnn moe dtreg on treaiistiieie inna ataiiael 4.3 3.7 6.9 6.4 
TEE, 4 bc Jénivnttbwaduedusdctcndssccsabudiiigisédtenaasie 14.8 14.3 13.6 10. 5 
ire cca duntpne phon coos suuennienslbaendibtadeniin 25,4 17.7 26.1 17.7 
Tuberculosis: 
SIN, 0-52 dnc comioaneeihnaisatadiinmsuinmsiaspabiel 84.8 $4.0 80.2 93.3 
Of respiratory system... ........-...--..--26.---------+--e 74.2 74.1 69.2 81.7 
iin nad conncapapnocnceenaneieediiawendiniinntind 74.3 73.0 72.7 74.0 
Re DS 236 5. cndtdbbbccksigewalséendiplcsdicheseion 19.0 18.1 17.1 16.7 
Cerebral pemesnee io phsngnsceemneninstiaeipnatianicnmgaht ia taitisedialiiiae ibie 59.4 56.0 57.8 54.9 
da of EE .nwcipebedblncncvecatiaciendtdemeshcnml 150.7 135.3 146.5 132.2 
DOD . crriintevihichoopriccetimudhsytdbtnecetbentil 111.2 83.5 118.5 77.6 
Other res ~ SAGEISE- BAER SOC EE OE 18.9 16.4 14.9 15.4 
Dear GU GUN. as is. oS nsik Lc cctnduscdedevtbabosee 13.0 16.1 14.1 24.5 
Bright’s a (chronic | SEES aS er Te 79.4 65.7 72.3 69.3 
CRS GRE Te. PE APRS Las Sp as 13.7 12.3 13.8 15.4 
GR cl ee titn co vkncghicoutsnabsgldsccectteceunbiideakshuebsed 7.4 7.2 7.6 &3 
SRE APIA ET A SIRE ETE, AEP: 6.2 6.6 5.8 7.2 
Other external causes (excluding suicides and homicides) -- . ... -. 62.4 59.9 61.8 63.7 
Traumatism by automobiles_..........................-.-- 16.1 16.5 12.8 18.3 
Pg ER PR 0 ES te I CO at BE ee 190.9 189. 0 189. 5 186, 7 
| 
1All include infants insured under 1 year of age. 
2 on provisional estimate of lives exposed to risk in 1927. 


COURT DECISION RELATING TO PUBLIC HEALTH ' 


Action against physician for alleged negligence in smallpox case.— 
(Ohio Supreme Court; Jones v. Stanko, Administratrix; decided 
January 25, 1928.) An action was brought by the defendant in 
error, a widow, against the plaintiff in error, a physician, to recover 
damages for the death of her husband, alleged to have been caused 
by the physician’s negligence. The facts, as stated by the court, 
were as follows: 

* * * The death of one Alexander Thompson, a neighbor of Stanko [the 
deceased husband], was caused by black smallpox. Dr. Jones was the sole 


1 The abstract of this decision was prepared from a copy of the decision furnished by Mr. James E. Bau- 
man, assistant director of health of Ohio. 
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attending physician, He was called on Tuesday and saw the patient, Thompson, 
every day, and sometimes oftener than once a day, until Saturday of the same 
week, upon which day the patient died. It is alleged, and the evidence tends to 
sustain the allegation, that Mr. Stanko inquired of Dr. Jones whether Mr. 
Thompson was suffering from any contagious disease, and Dr. Jones assured 
him that Thompson was not suffering from any contagious disease, and that he, 
Stanko, tock no risk from contagion by waiting upon Mr. Thompson in his 
illness. By reason of these assurances from Dr. Jones, Mr. Stanko not only 
waited upon Thompson prior to his death, but performed certain services with 
reference to his preparation for burial after death. The neighbors were in and 
out, doing what little they could in a friendly way to relieve the suffering of 
Mr. Thompson, and none of them were conscious of the fact that he was suffering 
from a disease that was extremely contagious, as well as infectious, to wit, black 
smallpox. There is no doubt that Thompson had black smallpox, and that he 
died as a result of that disease. It is not at all in dispute that Dr. Jones failed 
entirely to announce to anyone during the period mentioned that Thompson 
was suffering from black smallpox or any other contagious disease. It is 
admitted in the record that Dr. Jones failed entirely to notify the health authori- 
ties, as required by statute, of the fact that he was then treating Mr. Thompson 
for a contagious disease. 


In the trial court a jury returned a verdict in favor of the physician. 
On appeal by the widow to the court of appeals, she assigned, among 
other errors, the refusal of the trial court to give certain requested 
instructions to the jury. One of the requests was, in part, as follows: 


And if you also find from the preponderance of the evidence in this case that 
said defendant, Washington L. Jones, was the sole physician treating said Alex- 
ander Thompson during his sickness from March 17, 1925, to March 21, 1925, 
inclusive, and that the fact that the said Alexander Thompson was then and 
there suffering from the disease of smallpox would have been known to a physician 
possessing the requisite qualifications and applying his skill and judgment with 
ordinary care and diligence to the diagnosis of the said disease, it was made under 
such facts, if so found by you, by the provisions of the statute, just quoted, the 
duty of the physician in charge of said Alexander Thompson to report said disease 
to the health officer within whose jurisdiction such person is found, and if you 
further find that said defendant failed to comply with said provisions of said 
statute and that such failure to comply with said provisions of the statute was 
the proximate cause of the death of the decedent, Stephen Stanko, as by plaintiff 
alleged in her second amended petition herein, your verdict must be for the 
plaintiff. 

The other requests related to the duty of the physician to discover 
and to make known the character of disease that his patient was 
suffering from, and embraced the same statement in reference to 
the necessary qualifications of the physician that was contained in 
the above-quoted request. The court of appeals reversed the trial 
court’s judgment solely on the refusal to give the requested instruc- 
tions, and the physician appealed to the supreme court. The latter 
court affirmed the judgment of the court of appeals, stating in part 
as follows: 
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* * * ‘The contention of plaintiff in error is that these requests were wrong 
in speaking of the qualifications of the attending physician in the terms ‘‘a phy- 
sician possessing the requisite qualifications,” etc. 

It is said that the court should have instructed the jury, in view of the evidence 
in the case, that Dr. Jones was only required to have the ordinary skill possessed 
by general practitioners in medicine in the locality of his home, and that he 
was not required to possess the “requisite qualifications” to diagnose and dis- 
cover a case of black smallpox such as that with which Thompson died. 

* * * 


* * + * 


The only thing in dispute here is whether Dr. Jones was negligent in not dis- 
covering that this was a case of black smallpox, and in failing to give notice 
thereof to the public health officials and to those who were coming into the pres- 
ence of Thompson and in contact with him. 

We can not sustain the construction placed by counsel for Dr. Jones upon the 
requests to charge. The language was not intended to say, and did not say, 
that Dr. Jones must possess expert skill in diagnosing beyond that possessed by 
other doctors in general practice in that locality, or such degree of skill as insured 
aceuracy in all cases. Counsel for Dr. Jones claim that this, in effect at least, 
is what these requests did say and hence the trial court was correct in refusing 
to give them. 

We think the language used in the requests only referred to the knowledge 
and skill possessed by physicians in general practice, as distinguished from the 
knowledge and statements of laymen present, who might venture opinions on 
the subject with respect to which no one would be entitled to rely for his own 
safety. The instruction to the jury was that, in order to find Dr. Jones liable, 
they must find that he was one holding himself out as a general practitioner of 
medicine. 

The law requires a man who engages in the general practice of the medical 
profession to be one who has educated himself to take care of the matters inci- 
dent to such practice, and one of the things that he must be held to know is 
whether he is dealing with a disease which is dangerously contagious. If it 
were a defense for such practicing physician, who had failed to discover and give 
due’ notice of the presence of such a disease, to say that he had not theretofore 
treated a disease of that kind, and had not observed symptoms such as the patient 
involved manifested, the escape from the provisions of the statute would surely 
be marvelously easy. 

It will be noted that in each one of the requests, after speaking of a physician 
“possessing the requisite qualifications,” the request gives the degree of care 
that must be exercised, by stating that it must be ordinary care and skill. A 
physician is not the insurer of his patient, but his patient has the right to believe 
that one holding himself out as qualified to practice medicine has the requisite 
skill to deal with that subject, and when so dealing, he must exercise ordinary 
skill and care relative to the matter in hand. It is that, and no more, that is 
required by those requests numbers 11, 12, and 15, and we quite agree with the 
court of appeals that this Janguage does not present reversible error in this case. 
Aside from the feature of the requests mentioned—a physician possessing the 
requisite qualifications—it is not seriously contended that these requests are 
erroneous. The Tequests as presented should have been given, and the failure 
to give them was clearly error prejudicial to the plaintiff in the trial court. * * * 
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PUBLIC HEALTH ENGINEERING ABSTRACTS 


Chloro-Phenol Tastes Pervade Chicago Water Supply. Anon. Engineering 
News-Record, vol. 100, No. 3, January 19, 1928, pp. 115-116. (Abstract by 
W. M. Olson.) 

This is a summary of particulars concerning the bad taste of Chicago’s water 
supply during the latter part of December, compiled from a report by Doctor 
Bundesen, of the Sanitary District of Chicago, and from other sources. 

“One of the worst periods of taste-producing pollution of water by industrial 
wastes at the southern end of Lake Michigan occurred December 23-30, 1927, 
when the water supply of Chicago and of the Indiana cities of Gary, East Chicago, 
Whiting, and Hammond, farther south, was rendered undrinkable. This condi- 
tion affected more than 3,000,000 people, as well as numerous industries using 
city water in the manufacture of edible products.” 

The taste-producing elements were phenol and cresol compounds of chlorine 
caused by the reaction between tarry acid wastes from by-product coke plants 
and chlorine used for disinfecting the water supplies. ‘‘The amount of phenol 
pollution was very great, being about 60 parts per billion.” 

Results of investigations of the source and motion of the wastes are summarized. 
Prompt and efficient chlorination control measures by the municipal division of 
water safety control are noted. ‘The absorption of chlorine by the industrial 
wastes and sewage was exceptionally heavy and made it necessary to use relatively 
large quantities of this chemical to assure a safe water based on residual chlorine 
control.”” A maximum chlorine dosage of 13.6 pounds per million gallons was 
carried for one hour. 

‘“‘ Bacterial analyses of special samples collected during the emergency indicated 
serious contamination by sewage organisms. The chlorinated water samples, 
however, showed that the dangerous pollutional organisms were killed.” 

The Practical Utility of Bacteriologic Control of Water Supplies. , Ivan C. 
Hall. Journal American Water Works Association, vol. 19, No. 1, January, 1928, 
pp. 69-77. (Abstract by W. L. Havens.) 

Early evidence that such diseases as typhoid fever, the paratyphoids, the 
dysenteries, and cholera were frequently transmitted by drinking water naturally 
led to the hope that the detection of such bacteria in-water would serve as a 
criterion of its potability. However, it is very rare that these organisms can, be 
isolated directly from naturally polluted water supplies, for the reasons that. (1) 
the relative number of these organisms is small in proportion to nonpathogenic 
forms, (2) their persistence in water is transitory, and (3) they lack distinguishing 
characteristics from the harmless species naturally present. The sanitarian has 
therefore become mainly interested in discovering criteria of pollution rather 
than in the detection and isolation of specific disease-producing organisms. These 
criteria may be based upon either chemical tests for chlorides, the presence of 
nitrogeneous compounds, or a high oxygen demand. The more direct criteria 
of pollution are bacterial. 

Total agar plate counts may be of practical significance in determining relative 
amounts of pollution, in indicating the efficiency of a purification process, and in 
controlling the bacterial content of swimming pools. Extreme care must be 
used in interpreting the results of various presumptive tests for Bact. coli since 
other organisms, such as Bact. aerogenes, may produce similar reactions. Having 
identified the presence of Bact. coli, which may be of either human or other animal 
origin, it can only be assumed that the water is potentially dangerous and pre- 
cautions should be taken before it is used as a source of supply. Bacterial tests 
must therefore be interpreted with extreme caution unless they are used for indica- 


tive purposes only. 
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Manganese Interference in the Orthotolidine Test for Available Chlorine. 
Edward 8. Hopkins. Ind. Eng. Chem., vol. 19, pp. 744-6, 1927. Abstract by 
Edward S. Hopkins in the Journal American Water Works Association, vol.¥8, 
No. 6, December, 1927, p. 763. 

“ Attention is called to the fact that unstable salts of manganese will oxidize 
erthotolidine and produce the characteristie yellow color. Entire reliance can 
not be placed upon this test for available chlorine if manganese is present in a 
water supply. The peutic: chemical formulae for manganese under such 
eondittons are discussed.” 

Water Purity and Fish Life. W. Rushton. The Surveyor, vol. 72, No. 1872, 
December 9, 1927, p. 574. (Abstract by H. W. Streeter.) 

The care taken to preserve river water for drinking purposes and the lack of 
attention to preserving the natual fauna and flora when the waters are required 
for other purposes are the main subjects of the paper. 

Pure water will not support fish life, because of the absence of a suitable food 
supply: Also, if certain ingredients are absent, diseases, including goiter, will 
appear among fish. If rivers must receive effluents from various works they 
should not destroy the natural fish life or permit foreign growths killing natural 
ones. ' 

Comparing the fish food value of water works filter beds and impounding 
reservoirs, slow sand filters are shown to be good places for rearing fish, but res- 
ervoirs are often deficient in fish food. 

Evidence exists that waters from producer gas plants harm small streams, 
owing to presence of sulphur compounds and earbon monoxide in solution. 
Effiluents from coal-washing plants and coke ovens are known to harm river 
waters for fish life. 

Report on Electrolux Water Softener. Anon. Journal of State Medicine of 
Royal Institute of Public Health, vol. 36, No. 1, January, 1928, pp. 49-50. (Ab- 
stract by H. V. Pedersen.) 

The electrolux softener used in the experiment consisted of a tinned-copper 
cylinder I foot, 8 inches high and 5 inches in diameter, containing a special kind 
of earth treated in a particular manner, but composed mainly of alumina and 
siliex. Periodically the softening material must be regenerated with dissolved 
common salt. 

The conclusions arrived at from the experiments are as follows: “(1) By 
analysis it is found that all the hardness is removed from the water; (2) that no 
deleterious ingredient could be detected in the softened water; (3) that this 
method! of water softening is very simple, economical, and efficacious.” 

The Correlation Between Differential Tests for Colon Bacteria and Sanitary 

Quality of Water. I. M. Lewis and E. E. Pittman. Journal American Water 
Works Association, vol. 19, No. 1, January, 1928, pp. 78-92.. (Abstract by W. L. 
Havens.) 

This article describes the several methods which have been proposed for the 
differentiation of fecal from nonfeeal colon bacteria and gives the practical 
limitations of the various methods, particularly in an effort to determine which 
of them correlates best with the sanitary quality of the water. The supplies 
under ¢onsideration were obtained from deep fissure springs located along the 
Balcones escarpment from Austin, Texas, to Del Rio. The conclusion drawn is 
that the citrate test is more easily and quickly applied than the methyl red and 
Voges-Proskauer reactions and has been shown to correlate better with the 
sanitary quality of the water. 

The Microscopy of Drinking Water. A review by W.C. Purdy. Journal Ame~ 
ican Water Works Association, vol. 19, No. I, January, 1928, pp. 93-94. (Abstract 
by W. E. Havens.) 
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This article is a review of the fourth edition of ‘‘The Microscopy of Drinking 
Water,” by George Chandler Whipple, as revised by Gordon M. Fair and Mel- 
ville C. Whipple. The new book contains much new material and is divided 
into two sections, one dealing with applied microscopy and the other with 
determinative microscopy. The essence of the book is to determine the meaning 
of the presence of microscopic organisms in water and the interpretation which 
the sanitary engineer may safely place upon his biological findings. 

Laws and Regulations for Protection of Public Water Supplies. W. J. Scott. 
Water Works, vol. 65, No. 10, October, 1926, pp. 479-484. (Abstract by Hartiet 
8. Ryan.) 

This is a review of outstanding features in the water-supply conditions in New 
England, given in a paper presented September 15 at the forty-fifth annual 
convention of New England Water Works Association. 

The topography and natural water resources in New England make it nec- 
essary to use but very few water supplies at the present time which can be con- 
sidered sewage polluted. General conditions are such that chlorination can be 
regarded as a factor of safety rather than an integral part of necessary purification 
processes. The absence of water filtration plants and dependence mainly upon 
clean watersheds and storage, necessitate legal methods of protection against 
dangerous watershed conditions. 

The existing laws and regulations are classified under ten headings, and the 
status of conditions is discussed under these headings. There is a wide variation 
in legal methods of protection of public water supplies where no great dissimilarity 
exists in conditions. It is shown in the discussion that the repealing of some 
statutes and the adoption of others would aid considerably in furnishing safe 
water. The immediate charge of water supplies can properly be in the hands of 
local officials, but the statutes should place the supervision of public water supplies 
under the State department of health and no new source or no change in existing 
sources should be constructed without the approval of that department: The 
statute should place with the State department of health the authority to order 
owners of waterworks to undertake necessary changes, with proper provisions 
for appeal and for financing the necessary improvements. The legislation of 
Ohio is quoted. The provision in the Massachusetts law, making the granting 
of permits discretionary with the department of public health, seems satisfactory. 
There should be statutory authority to take land for watershed protection by 
right of eminent domain, with provision for equitable settlement. The Connecti- 
cut statute concerning the construction of a reservoir near a cemetery should be 
amended. The Massachusetts statute, which prohibits new cemeteries on 
watersheds without approval State, seems desirable. The manner ‘of ‘cross 
connections should be left to the discretion of the State department of health. 
The Massachusetts procedure for setting up the machinery for cities and towns 
for emergencies is worthy of consideration. 

The First Year’s Operation of the Providence, R. I., Filtration Plant. Julius 
W. Bugbee and Elwood L. Beam. The American City, vol. 37, No. 6, December, 
1927, pp. 731-736. (Abstract by J. B. Harrington.) 

This article describes the new Scituate project of the Providence, R. I., water 
supply and its operation for the first year. The new project consists of a hydro- 
electric plant, a 37,000,000,000 gallon impounding reservoir, an influent aerator, 
a head house for storage and application of coagulants, a rotary mixer, two coagu- 
lating basins of 31,000,000 gallons and 94,000,000 gallons capacity, respectively, 
10 rapid sand filters with a capacity of 48,000,000 gallons a day, an effluent 
aerator, and a chemical storage house. 

The plant was placed in operation on September 30, 1926. The results ob- 
tained by varying the chemical dosage, by increasing the retention period in 
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the coagulating basins, by adjusting the aerators, and by changing the length 
and rate of filter wash are all described briefly. Bacteriological results indicate 
that the raw water is practically free from B. coli and that the final effluent is 
consistently negative. 

Quantitative Studies of Phenols in Water Supply. W. Donaldson and R. W. 
Furman. Journal American Water Works Association, vol. 18, No. 5, November, 
1927, pp. 605-620. (Abstract by C. R. Cox.) 

Recent water supply studies in Toledo, Ohio, included the analyses of indus- 
trial wastes containing phenolic compounds and also a critical review of the 
results secured by various workers in estimating the amount of phenol in waters 
and in detecting the intensity of tastes produced by phenolic compounds. It 
was found that the Folin-Denis reagent is sensitive to 0.02 p. p. m. phenol, 
cresol, cresylic acid mixture, and wood creosote, and that the Fox and Gauge 
reagent is sensitive to 0.01 p. p. m. phenol and cresol and to 0.02 p. p. m. eresylic 
acid and wood creosote. It was found in the distillation of 250 c. ¢. portions 
of the samples that only 85 per cent of pure phenol was recovered in three 
50 c. c. Nessler tubes. Twenty phenol wasted were sampled as they were dis- 
charged into the Maumee River, and the phenolic content ranged from 0.004 
p. p. m. to 19.0 p. p. m., with an average of 1.129 p. p.m. A concentration 
of 37.8 p. p. m. existed in one of the wastes being discharged into Ten Mile 
and Swan Creeks, with an average of 7.308 p. p.m. Maximum concentrations 
of between zero and 0.072 p. p. m. phenol were found present in samples of 
water collected from Lake Erie and the Maumee River and tributaries. It 
was found that pure phenol when unchlorinated could be detected by the taste 
when present in undiluted Lake Erie water in concentrations of 25.0 p. p. m. 
The three cresols or their mixtures, however, gave a taste in concentrations of 
0.10 to 0.30 p. p.m. After chlorination the iodoform or chloro-phenol taste 
was detected when phenol was present in 0.08 p. p. m. and when the cresols 
were present in concentrations of 0.02 p. p.m. This is in excess of the quan- 
tities which other workers have found to produce a noticeable taste; for instance, 
0.002 p. p. m. phenol is reported to have produced tastes in Milwaukee. It 
is shown that the ratio of the minimum concentration of pure phenol and chlo- 
rine required to give a noticeable taste in filtered Maumee River water varied 
with, the concentration. In other words, with 0.001 p. p. m. phenol, tastes 
were produced with 0.092 p. p. m. chlorine, whereas with 0.025 p. p. m. phenol 
it required 0.675 p. p. m. chlorine to produce a taste. With larger concen- 
trations of phenol, smaller concentrations of chlorine produced tastes; for 
instance, 0.800 p. p. m. phenol produced a taste with 0.075 chlorine. It was 
concluded in the article that the sense of taste is more sensitive than the chem- 
ical procedures used in detecting phenol in water, although quantitative methods 
used at Toledo are justified because of the nature of the problems being studied. 
The discussion of this paper emphasizes the fact that the taste method has 
several weaknesses, namely, that the intensity of taste depends upon the con- 
centration of chlorine, the temperature of the water, and the physical quality of 
the water independent of the phenolic content. 

Five Years’ Operation of a Rapid Sand Filtration Plant. M.C. Whipple and 
H. C. Chandler. The American City, vol. 38, No. 1, January, 1928, pp. 133-138. 
(Abstract by C. R. Cox.) 

This article gives a comprehensive description of the new rapid sand filtration 
plant of Cambridge, Mass., together with a discussion of the problems of opera- 
tion. Highly colored water from two sources was coagulated during the first 
three years with alum in basins with a detention period of 2.5 hours. The 
dose of alum varied between 1.15 and 1.73 g. p. g. Provisions were made to 
add soda ash to the raw water when necessary to provide alkalinity, although 
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this treatment was seldom needed. About two years ago the use of solid sodium 
aluminate was begun, and improved coagulation has resulted by the use of 1.0 
g. p. g. of alum and 0.2 g. p. g. of sodium aluminate. This modified treatment 
has permitted a reduction of about 50 per cent in the soda ash dose applied 
to the filtered water to prevent corrosion of the distribution system, and the 
water in the plant is less corrosive to the equipment. A chlorine dose of 0.25 
p. p. m. produces a nearly sterile final effluent. 

No mixing basin is provided, and the 2.5 hours’ coagulation and sedimentation 
period is insufficient at times. Color in stored water is easier to coagulate 
than fresh color from swamps in times of flood run-off. Two and one-half-inch 
lead piping for alum solution requires constant attention to prevent clogging. 
Daily flushing under pressure, weekly bleach treatment to kill Leptothriz, and 
periodic steaming are remedies in constant use. Even then, hand cleaning 
becomes necessary. 

Filters are washed for 244 minutes at velocities necessary to expand sand 
beds 30 per cent. This requires 27 inches vertical velocity at 70° F. and 20 
inches at 38° F. Wash water is thus saved in winter. Water is drawn down 
to below sand bed before washing, to increase agitation of sand. Sand-bed 
shrinkage occurs in summer, although this occurs when coagulation is best 
and when filtered water is clear and colorless. The theory is that good floc 
forms dense surface mat which resists flow and is thus compressed and pulled 
away from walls. Beds are hand raked every 10 days. Caustic soda treat- 
ment with 0.25 per cent solution is applied twice each year to clean the sand 
grains. 





DEATHS DURING WEEK ENDED MARCH 10, 1928 





Summary of information received by telegraph from industrial insurance companies 
for the week ended March 10, 1928, and corresponding week of 1927. (From 
the Weekly Health Index, March 14, 1928, issued by the Bureau of the Census, 
Department of Commerce) 


Week ended Corresponding 

Mar. 10, 1928 week, 1927 
Reetes Wh SO oid bw odes oeale'n< ch Aewanmiens 70, 512, 392 66, 961, 185 
Number of death claims. ._.....-...--..-------- 14, 754 14, 258 
Death claims per 1,000 policies in force, annual rate- 10. 9 11,14 


Deaths from all causes in certain large cities of the United States during the week 
ended March 10, 1928, infant mortality, annual death rate, and compé@rison 
with corresponding week of 1927. (From the Weekly Health Index, March 14, 
1928, issued by the Bureau of the Census, Department of Commerce) 

















Week ended Mar. nnual Deaths under 1 
10, 1928 feat year Infant 
rate hea. 2 mortality 
1,000" frost 
City corre- Week Corre- ended 
Total Death |sponding| en sponding Mar. 10. 
deaths | rate! week | Mar. 10,| week 1928: * 
1927 1928 1927 
Total (68 cities). ............-......- 8, 293 14.3 14.4 885 886 573 
BIT ig eb todsdncccmscntanapedictindios 39 16.9 17.5 4 3 82 
A Ds a cibeliiban dos stiles Uilimetveddbiiiead 80 16.5 19.1 10 BD hoa ce cues 
a oe BRA vat 10.1 6 D Linsdénace 
[Eh iesidp socntinaonaeetbadhond 33 (5) 40.2 4 PT. wensetes 
RY EERIE SEE 241 15.2 20.0 22 41 70 
DEE vudabidnidinescinucdeosaiiadinee 1 MO ee 17.8 15 29 60 
dpaddeliscqvedufasdsanen sista inl (0) 32.5 7 12 110 




















Footnotes at end of table. 
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Deaths from ali causes in certain large cities of the United States during the week 
ended March 10, 1928, infant mortality, annual death rate, and comparison 
with corresponding week of 1927—Continued 


March 23, 1928 

















Week ended Mar. Deaths under 1 
so inas | Apnaal | Deatnsreeert | tant 
rate per mortality 
1,000 rate, 
ay motst | Death |spetiine| cote |mectiing| nana 
s ing); en sponding 
deaths rate week | Mar. 10,| week ox - 10, 
1927 1 ‘1927 
a 81 19.0 16.1 12 8 108 
URS SEES ES | ees 15.7 7 4 ow 
Da wecccosqadecsdhdcauphikbnoccdall 40 (5) 16.6 5 4 113 
pee ee GL a OS a = 15.4 17.6 38 33 105 
EP Decadendieducccussepebdbunocveody. >? ** GP Bincnsesndunscatyone 4 4 73 
RE SE Lee P's Se 181 17.0 13.9 13 17 56 
SR Ee Ce 29 12.1 10.1 1 4 18 
bn. oa easeontl 35 13.5 18.0 3 7 48 
0 ORES St ye ee ea eee 21 9.4 6.4 2 1 48 
GD Sd. cd aubdboncbnenttonibannaat 830 13.8 12.8 81 78 69 
Re ae ee CRT 161 20.3 18.0 s ~ 48 
Ck cn dsnipabewpcisdateelbianded 193 10.0 10.0 12 20 33 
ERG IP TEE Teal 68 12.0 13.4 6 6 56 
Oe cap usitpinwaadcankbébladnaill 42 10.1 9.1 1 O Riis inase 
WEE, to cadennddiidsnbccacesetittenetcn SP Eeenetdeaus 8&5 1 To eee 
Ce ES Ee aT PES 7 TRE 10 (5) 13.3 0 a Salas bas Be 
OS A ART! EIT RLE F a RTE 40 11.3 14.2 4 7 66 
i eee nanabodanol nnated 100 17.8 18.7 ” B84, icine x 
BE ncn ncadtinincodiccccsbenseisucch 30 10.3 9.5 5 1 fs] 
Bi cnishacheoutcnsdsanminencvteb oss vas 324 12.3 | 13.0 62 64 96 
ed hha: oc ocx didpociithinsphiptiecethinal 20 9.0 | 10.5 2 5 47 
A nlietnsis ind opicqacokdtdbbubecskulil 47 20.9 13.3 6 |, Sears 
) AS CS Ry ees EE Se 3 4 42 
BE RT ic is cndaccavnocecemosmebnuell 32 12.5 12.6 3 2 51 
NE RT SS aes MES StS. 36 12.6 10.2 2 ll 26 
| EES aT gers 49 15.2 | 13.1 6 NS ey SO 
, tS ARR SS Sip ate 11.2 4 | litt ae 
NG tit tnkidn nocepepeehiesdmasa 16 () 26.6 2 gg EE 
ee. oc iclnsounsatbensbeall 37 11.8 14.2 2 2 30 
a ea 9 EAE See a 100 13.7 } 1.6 6 7 46 
Ee ci atmanecetmnmiedisieia SRE | 10.6 5 3 44 
| RA STS. ee aE 15 o | 18.6 1 4 61 
} | GRRE, AS Se 76 12.2 12.7 13 12 97 
Kansas City, Kams_......................- 32 4.1 | 18.2 9 3 190 
PCAN kiss cs csuchcawatnbeabelinadiad ,  ) RES 17.3 7 3 173 
1 EEN Ea SE 7 ® | 22.1 2 0 290 
Kansas City, Mo. ...........-...--...-... 115 15.4 | 14.3 14 14 WwW 
pi TRAE IC RESET RIM ET IE 36 17.9) 19.9 a) 3 195 
White } 16.8 7 3 169 
42.7 2 0 427 
SPARE & SETI sk oh, 26 21 74 
15.1 4 10 M 
1L9 0 4 0 
20.7 ll 3 129 
17.2 3 0 56 
27.1 8 3 251 
12.7 16 22 71 
10.4 4 10 24 
20. 4 7 3 110 
11.6 4 2 85 
42.9 3 1 180 
10.5 5 4 108 
14.4 3 7 42 
19.5 19 14 92 
16.8 ll 7 sO 
27.4 s 7 116 
14.9 166 165 67 
10.4 22 21 66 
14.1 52 70 52 
19.8 83 56 oR 
10.8 8 17 32 
17.8 1 1 18 
14.6 18 17 93 
10.1 7 6 76 
SP OE a TORE, 7 rs 
12.8 3 3 35 
13.8 4 3 69 
15.8 65 57 SS 
15.2 30 12 98 
dnd aan eG deals bead 2 3 21 














Footnotes at end of table. 
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Deaths rom all causes in certain large cities of the United States during the week 
March 10, 1928, infant mortality, annual death rate, and comparison 
oan corresponding week of 1927—Continued 





Week ended Mar. 
10, 1928 
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Somerville 
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Syracuse 
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1 Annual rate per 1,000 population. 

2 Deaths under 1 year per 1,000 births. Cities left blank are not in the registration area for births. 

* Data for 67 cities. 

* Deaths for week ended Friday, Mar. 9, 1 

5 In the cities for which deaths are shown ony color, the colored population in 1920 constituted the follow- 
ing percentages of 4 ‘¢0: popaietion: Atlanta, 31; Baltimore, 15; Birmingham, 39; Dallas, = Fort 
Worth, 14; Indianapo! ansas City, Same, 14; Knoxv ille, 15; Memphis, 38; Nashville, 30; New 
Orleans, 26; Richeneod.. 2: aan Washington, D. C » 2B. 





PREVALENCE OF DISEASE 


No health depariment, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occuring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 
These reports are preliminary and the figures are subject to change when later returns are received by the 
State health officers 
Reports for Weeks Ended March 19, 1927, and March 17, 1928 


Cases of certain communicable diseases reported by telegra “¢ by State health officers 
for weeks ended March 19, 1927, and March 17, 1928 





Diphtheria “tvefoets - 





Division and State Week . reek | Week 
ended ended 


ended 
Mar. I7, 
1938 





New I gg States: 


Nowe Hampshire 
fore 











—s 
B-+R woawsco 


-S -NRONGKt S@nHwOon 
































1 New York City only. * Week ended Friday. ‘ Exclusive of Kansas City. 
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Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended March 19, 1927, and March 17, 1928—Continued 










































































Diphtheria Influenza Measles —— 
Division and State Week-| ‘Week | Week | Woek Week | Week | Week 
ended en ended | ended | ended | ended | ended 
Mar. 19,| Mar. 17,| Mar, 19, Mar. 17,|Mar. 19, Mar. 17,| Mar. 19,|Mar. 17, 
927 1928 1927 1928 1927 1928 1927 1928 
East aoe Central States: 

SN nis tlig nen nandctamneranlinnntaaiic DE Dictecnase TE Diodati’ gg Peete 0 
ed ES ie CE 9 20 164 115 163 298 0 0 
Rs nd ciinonndincieuswiiity 10 15 | ae 231 496 3 2 
0 ETE TRE RE: 7 | RAE RE EN CNR TOR Ee 8S 

bate 3 South entral States 
leititinbdnialinnsitteesiipoadl 9 5 64 628 113 385 0 7 
oe Bais citendnedsicegtebauniin 15 30 26 114 133 267 0 1 
Oklahoma *...................-.- 13 7 139 451 231 325 3 3 
EES CRE 32 24 69 306 121 125 0 1 
Mountain States 
IR. 2 cetin concnnsddbtossbsediasecteat py ARO Ss ee 49 1 8 5 
0 2 
0 0 
0 6 
| eee 
0 s 
0 3 
4 9 
2 1 
5 6 
Poliomyelitis Scarlet fever Smallpox Typhoid fever 
Division and State Week | Weck | Week | Week | Week | Week | Week | Week 
ended | ended } ended | ended ended | ended 
\Mar. 19,; Mar. 17,\Mar.19,;Mar. 17,|Mar.19,|Mar.17,/Mar. 19, Mar. 17, 
1927 1928 1927 1928 1927 1928 1927 1928 
0 20 26 0 0 8 3 
@ 1..-.53.- |, ae | eet 0 
0 4 3 0 0 0 0 
2 586 316 0 0 q 2 
0 37 46 0 0 0 0 
0 151 80 0 0 0 0 
0; 1,240 4 43 19 11 
i 387 285 0 0 3. 1 
1 705 559 0 0 20 ll 
Ohio. MEZA GLE TE PR LOLE SL ED Eyer eee | eer |, eee 12 
a hcticthencved! -cakede 0 0 213 131 158 144 3 2 
ARERR eRe a 2 1 345 389 61 54 il 16 
pO ORE eee 0 1 363 213 53 39 7 3 
sth co co nitiidncnntlece 1 0 185 235 6 21 0 2 
bates > North Central States: | 
tat TRG SO TE Rae PRE» 1 0 257 152 i 1 6 3 
on _ CRE Oe OTR 0 0 77 71 47 66 1 0 
I I ie BE SS 0 40 132 ‘78 29 472 1 41 
North Dakota.................... 2 1 83 39 7 2 3 0 
South Dakota.................... 0 3 49 57 ll ll 2 2 
Nebraska. ........-..25.-..-..-.. 0 1 45 116 15 40 0 0 
SRNR SI RRA FOS 2 1 205 168 58 96 2 3 
South Atlantic States 
RN hi cet inthediccecishestee 0 0 29 6 0 0 0 0 
_ ARES SEN 0 0 118 7 2 2 y 3 
District of Golumbia__........... © loccecusu SD lina | ae | Febs.---- 
at 66 106 i 
21 34 90 0 
12 22 14 5 
6 BS 0 i 
4 52 6 14 
* Exclusive of Kansas City. 
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Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended March 19, 1927, and March 17, 1928—Continued 












































Poliomyelitis Scarlet fever Smallpox Typhoid fever 
; 
Division and State Week | Week | Week | Week | Week | Week | Week Week 
ended | ended | ended | e ended | ended | ended | ended 
Mar. 19,/Mar. 17,|Mar. 19,)Mar.17,|Mar. 19, Mar.17, Mar. 19, Mar. 17, 
1927 | 1928 | 1927 | 1928 | 1927 | 1923 | 1927 | 1928 
ay 
East South Central States: 
EE nner dindedgéraaqcccseecetiattl i) eee | eee | lier 1 
0 0 21 24 15 36 4 3 
0 1 13 15 66 9 14 7 
1 0 16 a] 3 4 6 2 
1 1 10 16 2 2 4 | 3 
1 0 4 14 15 32 9 17 
0 0 33 44 62 174 23 13 
0 0 23 23 72 121 2 3 
0 0 56 18 25 15 0 1 
0 0 19 ll 0 0) 0 
0 0 30 17 6 | li 0 0 
0 0 172 67 1B 4 1 2 
|) em 3 A pe 4 tee 
0 0 8 5 0! 19 0 4 
0 0 21 9 9 13 0 
0 3] | 42] 36)  32| 3 
0 2 63 27 17 46 0 2 
1 3 204 189 26 26 10 5 
? Week ended Friday. 3 Exclusive of Tulsa. 
Report for Week Ended March 10, 1928 
DISTRICT OF COLUMBIA 
Case 
DOS. 6000 cc bbb apres s sis cchbconccdcccdbhing Wah bbhalnhsesbadeubbbodiedesigaedescnesyqecs 15 
INR ie wnanceehandppeoeghdetectibecbndipncetas stnndesdippignbedabetidendiectnconattinadainn 4 
Wait, bons cncnne cick sndebcbincacaphnggins oveditellivelpedainewiccctethectnans tebibtbanic 102 
El Em SEEN SOS PRET ES SES ORS TORS ER ENA Tt Ee he te ERP r ew § we ie hk SSIES Ey 53 
Qe inca. whinecec cop decdneuisescenecascatbsnthiventaiahinle cant caanmbaplpens ieee 1 


SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of monthly State gee is published weekly and covers only those States from 
which reports are received during the current wee 











Me- 
ningo-| pinh.| Influ-| Ma- | Mea- | P Polio- Ty- 
State eocous - a- ea- ella- mye Scarlet | Small- 4 
tie. | theria | enza | laria | sles | gra | “iS | fever | pox —- 
gitis 
December, 1927 
Delaware........... 0 17 ys RE , 1 Aree 0 15 0 5 
February, 1928 
Alabama...........- 2 119 898 45| 1,033 14 5 49 23 39 
North Dakota....._- 5 Se. be! see 1 257 16 6 
Tennessee........-.- 9 76 610 21} 2,208 12 1 152 115 31 
Vermont............ 0 4 ROSEY LS Se BO Lcsuscte 0 0 
! 









































PLAGUE-INFECTED GROUND SQUIRRELS—SANTA CRUZ, CALIF. 


A report dated February 27, 1928, states that six ground squirrels 
shot in the outskirts of the city of Santa Cruz, Calif., have proved 
positive for plague. The squirrels were shot in the immediate 
vicinity of the place where the boy who contracted plague was engaged 
in trapping squirrels. (See Pusntic HeattrH Reports, March 16, 
1928, p. 628.) | 

Poisoning operations against squirrels in this vicinity are being 
catried out by the extensive use of thalium poisoned grain. Trapping 
operations directed against rats are in progress in the city of Santa 
Cruz, but no rat suspected of plague infection had been caught at the 
time of the report. 


GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES 


The 98 cities reporting cases used in the following table are situated 
in all parts of the country and have an estimated aggregate popula- 
tion of nearly 30,450,000. The estimated population of the 98 cities 
reporting deaths is more than 30,440,000. The estimated expec- 
tancy is based on the experience of the last nine years, excluding 
epidemics. 


Weeks ended March 3, 1928, and March 5, 1927 
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Weeks ended March 3, 1928, and March 5, 1927—Continued 




















City reports for week ended March 8, 1928 


The ‘‘estimated expectancy” given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid 
fever is the result of an attempt to ascertain from previous occurrence the number of cases of the disease 
under consideration that may be expected to occur during a certain week in the absence of epidemics. 
It is based on reports to the Public Health Service during the past nine years. It is in most instances the 
median number of cases reported in the corresponding week of the preceding years. When the reports 
include several epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods 
are excluded and the estimated expectancy is the mean number of cases reported for the week during non- 
epidemic years. 

If reports have not been received for the full nine years, data are used for as many years as possible, but 
no year earlier than 1919 is included. In obtaining the estimated expectancy, the figures are smoothed 
when necessary to avoid abrupt deviations from the usual trend. For some of the diseases given in the 
table the available data were not sufficient to make it practicable to compute the estimated expectancy. 
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1 Estimated, July 1, 1925. 
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City reports for week ended March 3, 1928—Continued 





Diphtheria Influenza 
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1 Estimated, July 1, 1925. 
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City reports for week ended March 3, 1928—Continued 





Diphtheria Influenza 
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1 Estimated July 1, 1925. 
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Typhoid fever 
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1 Estimated, July 1, 1925. 
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PACIFIC 
Washington: 
Los Angeles.......- 


a Seas 
Be ccncsdsaccoce 


Albuquerque....... 
Salt Lake City..... 


DORE anc cncpeccce 


Division, State, | Cases, 


MOUNTAIN—continued 


and city 
NEW ENGLAND 
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City reports for week ended March 8, 1928—Continued 






























































Meningo- 
J Poliomyelitis (infam 
meningitis p——— ~* Pellagra tile paralysis) 
Division, State, and city Cases, 
esti- 
Cases) Deaths | Cases} Deaths | Cases} Deaths | mated | Cases| Deaths 
expect- 
ancy 
NEW ENGLAND 
Massachusetts: 
, ili leanne SES 1 0 0 0 0 0 1 1 0 
Worcester - .. 0 0 1 0 0 0 0 0 0 
Connecticut: 
I, nthe tdniccnsasaneges 1 0 0 0 
MIDDLE ATLANTIC 
New York: 
BE Bhs dddicsesenvcctccan 9 10 4 0 1 1 
Philadelphia_..............-.---- 2 0}. © eo} 0 0 o| @ 0 
EAST NORTH CENTRAL 
Ohio: 
Cc Ria niaea lad waldgmcbesaioetl 1 1 1 0 0 0 0 0 0 
PS ar er Seas 0 i 0 0 0 0 0 0 0 
Titinois: 
RE, sc ccacanumapcebigupee 5 1 0 0 2 2 0 0 0 
Michigan: ; 
BE inti necctwipentvedenesatl 1 0 0 0 0 0 1 0 0 
Wisconsin: 
Milwaukee.__.........-.....---.- 3 1 0 0 0 0 0 0 0 
Dalia teatendemndensasstpigagadiel 1 1 0 0 0 0 0 0 0 
WEST NORTH CENTRAL 
Missouri: 
TR IS TS ie 2 0 0 0 0 0 0 0 
North Dakota: 
SE ett separ adiieodbanianivg 0 2 0 0 0 0 0 
~ SOUTH ATLANTIC 
RE Bar EES 0 0 0 0 0 1 0 0 0 
Georgia: 
BR ss 5s. okpigeh ndetngnoes 0 0 0 0 0 2 0 0 0 
a Savaneahe 2 oi... inesnstenenes 0 0 0 0 1 1 0 0 0 
NRE SE Ae 0 1} 0 o| 0 0 o| 0 0 
EAST SOUTH CENTRAL 
Alabama: 
Birmingham.......-.....-...-.-- 0 0 0 0 3 3 0 0 0 
Mobile__._.. he BERR B+ 0 0 0 0 0 1 0 0 0 
WEST SOUTH CENTRAL 
New Orleans_..._......-.......-- 0 0 1 0 i 0 0) 1 0 
Shreveport._........-.--.......-. 0 0 0 0 0 1 0 0 0 
Texas: 
Ri vein aclienctdimigvecveneds 0 0 0 0 i i 0 0 0 
idenpuanckepehidcwrcctmn 1 0 0 0 0 0 0 0 0 
ea Le 0 0 0 0 0 1 0 0 0 
MOUNTAIN 
Colorado: 
pO SE IS SN 4 2 0 0 0 0 0 0 0 
AE PLO RES RS Oe 2 1 0 0 tf) 0 0 0 0 
Salt Lake City.........-......... 1 0 0 0 0 0 0 0 0 
Nevada: 
RRMA. «od. Saline sshd. eS. 1 1 0 0 0 0 0 0 0 
PACIFIC 
Ww : 
eS PENG EEE ain on 4 0 0 0 0 0 0 0 0 
COMB... ----------a-n-nn=--== 0 1 0 0 0 0 0 0 0 
Portlond 2 1 0 0 0 0 0 0 0 
California: 
Los Angeles 1 0 0 0 0 0 0 2 1 
1 Rabies (human): 1 case and 1 death at Chicago, Ill. + 
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The following table gives the rates per 100,000 population for 101 
cities for the five-week period ended March 3, 1928, compared with 
those for a like period ended March 5, 1927. The population figures 
used in computing the rates are approximate estimates as of July 1, 
1927 and 1928, respectively, authoritative figures for many of the 
cities not being available. The 101 cities reporting cases had esti- 
mated aggregate populations of approximately 31,050,000 in 1927 
and 31,657,000 in 1928. The 95 cities reporting deaths had nearly 
30,370,000 estimated population in 1927 and nearly 30,961,000 in 
1928. The number of cities included in each group and the estimated 
aggregate populations are shown in a separate table below: 

Summary of weekly reports from cities, January 22 to February 25, 1928—Annual 


rates per 100,000 population compared with rates for the corresponding period of 


1927' 
DIPHTHERIA CASE RATES 










































































. Week ended— 
Feb. | Feb. || Feb. | Feb. || Feb. | Feb. | Feb. | Feb. |] Mar. | Mar 
5, ‘ 12, ll, 19, 18, 25, 5 
1927 | 1928 || 1927 | 1928 || 1927 | 1928 || 1927 | 1928 || 1927 | 1928 
101 cities............-- 194| 190 177| 167 203 | 175 179| 174 182} 2173 
England__.._.......... 146| 193 174| 136 133} 172 149| 138 163} 3150 
Middle Atlantic. ........... 229 188 | 230|| 277 199} 224 223 | £236 
East North Central_._...... 201} 145 179| 175 168} 169 198} 169 176 164 
West North Central... ...__- 123] 113 154 164} 125 109} 125 115 113 
South Atlantic. ............. 143 167 222| 112 191} 149 191} 156 195 130 
East South Central__....... 127 55 61 86 55 117 35 81} 5102 
West South Central__....... 22) 152 149| 128 124 194 | 188 149 92 
Mountain..__.......---..... 188 | 106 152 161 | 186 72 71 233 186 
_ RR tet es 217} 156 167} 133 188 82 151} 161 133 M1 
MEASLES CASE RATES 
101 cities. ......-.....- 570| 724 652} 791 810| 802/| 862) 998/] 880/21,000 
CR 379 | 1,508 || | 339} 1,614 181 | 1,657 228 | 1,908 172 | * 1,634 
Middle Atlantic...........- 41| 618 45| 647 68; 700 7%4| 877 67| 4978 
ast North Central_........ 786} 440 || 1,009} 531 || 1,015/ 565 || 1,173 761 
West North Central... .... 453} 222|| 683| 216) 564| 240/| 960| 255/|| 952 341 
South Atlantic. ............. 536 | 1,822 |! 359 1,950 || 702) 2,246 || 651} 2,406 |} 794/| 2,576 
East South Central. ....._. 269 | 1,192 || 451 | 1,132 || 467] 1,347 |} 461 | 1,202 |} 538 | 51,600 
West South Central_........ 916 || 451 | 1,304 562 | 1,899 |} 501 | 1,950 |) 720/ 1,695 
Mountain................... 7,217| 115 |) 7,845 | 186 || 9,665 97 ||10,624 | 168 |] 8, 132 142 
WIND. Saisie ante ince wndect 1, 538 2,220} 718 || 2,774) 692 || 2,865) 749 || 3,030 892 
SCARLET FEVER CASE RATES 
i 
101 cities. ...........-- 403 | 270 390} 300 438 | 201 424} 295 418 | 2296 
ngland...........2..- r soo} 350] (587| 432) 470| 441) saz] 414|| 423] 2373 
Middle Atlantic............ 433} 295|| 423| 333] 581| 330/]) 531] 335 || 532) 4353 
orth Central_........ 324; 289]; 325| 310)) 322] 280|| 366; 285|| 309 309 
West North Central. ....... 521; 247/| 490) 200/| 540) 265) 445| 275/| 443 261 
South Atlantic.............. 245| 207 258} 231 249/ 223 ]) 218]; 282 180 254 
ast South Central. ....... 23 | 130) 223] 135 243 190 183} 185 || 218) #116 
West South Central_........ 124] 132| 74] 100 66] 116 116 | 120 66 96 
Mountain................... 1,515 f “380 || 1,246 | 540] 1,246 | 345 || 1,192 203 || 1,076 257 
A aE La SS 436} 217 3389; 192} 340 313; 23|| 329 194 
ohn Gotan proce ta: Ete eee sates one eae annual basis and not the number of cases 
teported. _ P used are estimated as of July 1, 1927 and 1928, respectively. 
. New Haves, Conn., , Pitsbargh, Pa., and Louisville, Ky., not included. 
ow ven, 5 


‘Pit ‘ nt eens 
§ Louisvi Ky. not included. 














717 March 23, 1928 


Summary of weekly reporis from cities, January 22 to February 25, 1928—Annual 
rates per 100,000 population compared with rates for the corresponding period of 


1 927—Continued 
SMALLPOX CASE RATES 


































































































Week ended— 
Feb. | Feb. || Feb. | Feb. || Feb. | Feb. j Feb. | Feb. || Mar. | Mar 
4, a 12, ll, 19, 26, 25, 5, 3, 
1927 | 1028 || 1927 1 1928 || 1927 | 1928 || 1927 | 1928 
101 cities... .__. ji 2 21 26 21 33 20 4 21 217 
New England_.____._._.__.- 1) Ci) 0 0 0 rr) 0 0 0 80 
Middle Atlantic... -__ 0 0 0 0 0 0 0 0 0 40 
NorthCentral.........| 22 9 15 14 28 12 15 13 21 18 
West North Central... 53 | 197 7i/ 109 81| 201 63 92 53 62 
We Tet SSE? 43 18 63 21 60 26 45 26 52 19 
East South Central..._____- 101 20 81 15 132 23) 71 40 |) 122 Ti) 
West South Central.___.___- 79 12 66 16 62 2 680 8 50 20 
Mountain........-_.-..-..-- 9| 115 18 44 27 | 168 | 0 62 | 0 53 
“So 63 59 76 69 o4 18 |} 106] 125) 13 49 
TYPHOID FEVER CASE RATES 
if 
101 cities_........-..- 7 7 7 7 9 5 || ~ 5 9 29 
New England._...........-. 9| 5 9 2 sii 9 7 2 30 
Middle Atlantic..........._- 9 5 5 6 10 3} 1 5 5 46 
East North Central_._...._. 5 3 3 6 4 3 6 1 6 7 
West North Central_......_- 4 2 6 6 10 4 ~ 4 10 6 
South Atlantic._.........._- 5 5 | °9 23 7 29 9 23 12 
East South Central. ___..._- 5 15 10 5 30 15 25 20 41 $73 
West South Central a alean 17 40 12 40 8 12 | 4 16 s 32 
Mountain........0.....22.-- 0 9 0 0 0 0 18 0 9 9 
GG ork os. 8 10 18 0 3 8 | 8 5 8 8 
INFLUENZA DEATH RATES 
95 cities. .............- 19 19 24 17 | 23 22 22 | 21 | 25 624 
New England__............. 5 9 2 7 9 il 12 7 9 18 
Middle Atlantic. __.__-__._- 21 14 28 15 25 18 22 24 16 
East North Central.__...._- 9 13 22 10 19 12 17 14 23 17 
West North Central__..____ 12 10 14 4 23 6 10 2) 17 10 
South Atlantic........._.__- 27 23 23 30 31 35 41 |) 47 32 
East South Central_._._...- 58 68 37 42 43 37 43 31 21| 5125 
West South Central_....._.- 64 45 38 57 38 90 25 74 38 103 
Mountain..._..............- 45 53 72 53 27 71 54 54 88 
AE EEE. SRE 7 34 21 20 17 27 17 20 17 24 
1 
EANEUMONIA DEATH RATES 
05 cities. .............- | _168 150 || 147] 168 146} 174 163 | 161 171 | *188 
New England............._. 188 | 126 165| 149/} 102/ 170 , 184| M7i] 202] 4188 
Middle Atlantie._.._._.__.- 197| 129)| 173; 200]) 148/| 195 176| 155 193 217 
East North Central._..____- 121} 129 128} 114 121| 137 145| 156 132 148 
West North Central. ....._. 135 49 95| 106 91 91 71 104 106 
South Atlantic... ...-_- 198 168| 224 234| 216|| 253] 228/| 229 217 
East South Central. _._....- 131 117| 235 175| 204|) 122) 220/) 271) 4249 
West South Central___. .__- 149 | 209 144| 201 204; 279 161} 271 183 263 
NRL TSAR NE TS 143} 203 143} 150 188 | 168 134; 248 126 265 
RED MET RS rae 121; 12 14| 182 17%6| 172) 131) U5 121 155 



































? New Haven, ene. Pittsburgh, ‘it and Louisville, Ky., not included. 
3 New Haven, C onn., not 
* Pit pee not included. 


5 Ky. not included. ; 
* New Haven, Conn., and Louisville, Ky., not included, 
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Number of cities included in summary of weekly reports, and aggregate population 
of cities in each group, approximated as of July 1, 1927 and 1928, respectively 














. Aggregate population of| A: te tion of 
Number ba = Giles separting eines chtles ete aan 
Group of cities BA < vad 

cases hs 1927 1928 1927 1928 
re ee ae eee J 101 95 | 31, 050, 300 | 31, 657,000 | 30,369,500 | 30, 960, 700 
New England...............-.---- 12 12| 2,242,700] 2,274,400| 2242700] 2,274, 400 
Middle Atlantic................. 10 10 | 10, 504, 700 | 10, 732, 400 | 10,504,700 | 10, 732, 400 
East North Central............... 16 16 | 7,820,700 | 7,991,400| 7,820,700} 7,991,400 
West North Central_............- 12 10| 2.634,500| 2 683,500} 2518,500| 2 566,400 
South Atlantic.................. 21 21 | 2890,700| 2.981,900| 2890,700| 2,981,900 
East South Centrai............... 7 6| 1,028,300| 1,048.300| 980,700] 1, 000, 100 
West South Central..............- 8 7| 1,260,700 1,307,600] 1,227,800] 1,274, 100 
aS oi RR MIAN 9 9} '581,600| '501,100| 581,600 591, 100 
Wesel. ance. sch daposcanumenneceied, 6 4| 1,996,400 | 2,046,400 | 1,512100| 1,548, 900 
































FOREIGN AND INSULAR 


SMALLPOX ON VESSEL 


Mombasa, British East Africa—Steamship “ Khandalla’”’—Janu- 
ary 14, 1928.—The steamship Khandalla arrived at the port of 
Mombasa, British East Africa, with two deck passengers infected 
with smallpox. The cases were landed January 14, 1928. The 
Khandalla arrived at Durban, Natal, Union of South Africa, Janu- 
ary 25, 1928, with no history of further outbreak of smallpox on 
board. 

THE FAR EAST 

Report for the week ended February 18, 1928.—The following report 
for the week ended February 18, 1928, was transmitted by the 
Eastern Bureau of the Health Section of the Secretariat of the League 
of Nations, located at Singapore, to the headquarters at Geneva: 


Plague, cholera, or smalipox was reported present in the following ports: 





PLAGUE 
Egypt.—Alexandria, Suez. Ceylon.—Colombo. 
Aden Protectorate.—Aden. Siam.— Bangkok. 
India.—Bassein, Bombay, Rangoon. Straits Settlements.—Singapore. 
CHOLERA 


India.—Bombay, Calcutta, Negapatam, Rangoon. | French Indo- China.—Saigon. 
Siam.— Bangkok. 





SMALLPOX 
Aden Protectorate.—Perim. Dutch East Indies.—Banjermasin, Belawan- Deli. 
Ceylen.—Colom bo. Straits Settlements. —Singapore. 
India.—Bombay, Calcutta, Madras, Moulmein, | China.—Shanghai. 
Negapatam, Rangoon. Kwantung.—Dairen. 
French India.—Pondicherry. Manchuria.—Mukden. 


Returns for the week ended February 18, were not received from Samarinda, 
Dutch East Indies, nor Viadivostek, Union of Socialist Soviet Republics. 


ANGOLA 
Communicable diseases— November, 1927.—During the month of 


November, 1927, communicable diseases were reported in Angola 
as follows: 


























Coast Land 
Disease District | Frontier Interior | Total 
bE O ntintciitininiindnn Mtentiibiniighined pinned’ D Vitbieaeenl 5 7 
niberi. Miapenenheghocisnpplindtihiniecansncnaplbisimibtgidectbehaled 2 ig TERE a 
eines 4 } fe TY i2 2 
Ss pox (including alastrim)__........-.....----.----.--- 4 4 Raienenaisiene iz | S 
Sopp sae ada iconcedel Re tek Re i 
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Coast Land 
Disease District | Frontier Interior | Total 
mates ES ee ee Ie ay SRA ee 7 1 10 18 
Po Saaeires amateur ymmen sete. | ed BR ah 
Ed Sik deinvittndnalticodiane craniigahibaiipinhenihin tai ttt. ae Chemaniniaael 
re Shnattiiomcdibliyas Dakivnaapinchemsdimtdtiemamodadant<tmides dna 293 137 113 ° 
Min ad shsitthinn toe sdnpidbwahbigiindoabienbneesbds—gdbccded 13>: tetanic agin’ 
oe SEE STORE a RES AD HET SP, CES. RST ee. ak 1 1 
Lk cn amtileicintpensadingh Sea timienctamceacadea —) Sea 2 
Puerperal septicemia ciated dine canines staging Reaatibesh tgutaetaktins senibiiiedtsscaiiematiad B Letmidiwntl a 
IE REO SEE eS ES SE LT ee ee 16 15 
Relapsing PN SEs wn dd ic adtind scan dukcindodsiobddpbchpoimaniialeaectiae , BR a ; 
FES. BUDE Bass ES SE eR SS SRO Se 
CIDE, .ctgdinscssobeide Duce ctaues ondicetatiennctioclatanabasaie gg RAS 1 8 
SE SR RES 20 SO CM A TE ER YR Pees et 5 
8 RP INAS RE SERENE” TURTLES AE ORE i» Py 2 186 
Venereal disenses.........-.....-------------s-ssccessccenococee 177 92 31 300 
BO SS a OR ae ae SS LP SPE 3 25 
WO o adehderethschsepitineaddinbadecoducatendeedabubabnnaha 139 33 93 265 

















CANADA 


Provinces—Communicable diseases— Week ended. March 3, 1928.— 
The Canadian Ministry of Health reports cases of certain communi- 
cable diseases from seven Provinces of Canada for the week ended 
March 3, 1928, as follows: 








New Sas- 

Nova On- | Mani- Al- 
Disease Bruns- | Quebec; katch- Total 

Seotia wisk tario | toba owen berta 
Cerebrospinal fever _-................}..2-----|--------]-----.--].---.--- ae Maree 2 
SE ERTS a EET OSE ESET ll 1 es 35 
ERS SS 4 ASE IE. PE! EER SEE Db akudeschsnbenhadibaietnnaie 1 
TERCERA TIS TAL bhi vivekts yp RASS 6 16 59 
Typhoid fever--_...................-- 2 4 24 20 ry, ASI, Cie OSS 52 





























Quebec—Communicable diseases— Week ended March 3, 1928.— 
The Provincial Bureau of Health of Quebec reports cases of certain 
communicable diseases for the week ended March 3, 1928, as follows: 








Disease Cases Disease Cases 

Chicken pox. .-~........-..--.--......---.- Beaviet Bes 6 ose inn soisimi send cts budeds 104 
pS ER Pe FN ER REP FEE 12 
buidwecnetcatipduavabadsed 10 }) Tuberoulosis __.-............-.--..-.-..-.- 3 

PONE .cnppettcctoeseatstiedhpkuvhiehgos 8 phoid fever ._--...............-.-.-...-- 24 
Ps dk donate sun cnennscitodiadtbtects 300 EES NG FRE ta 15 














Sydney, Nova Scotia— Vital statistics, 1927.—The medical officer of 
the city of Sydney, Nova Scotia, reported 790 births and 232 deaths 
for the yeur 1927. 

Communicable diseases were reported for the year as follows: 





Cases 
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CHILE 


Concepcion— Vital statistics—October—December, 1927.—During the 
fourth quarter of the year 1927, 806 births were reported in Con- 
cepcion, Chile, and the number of deaths registered was the same. 

There were 359 deaths of infants under one year of age, giving an 
infant mortality of 445 per 1,000 births. 

The deaths included the following: 




















Disease Deaths Disease Deaths 

Bronchial pneumonia--................-- 82 SES ae eee 7 
GRE onc cdi orinonnbdenatawocvendu RE” ES 138 
RS) VRE be A ESS 3 SR lide emubenaned 4 
a a | Reed ut 
am. 0... 6 Rie cAciinescocenecsltianell 4 
IOS EA aa oe Ee IN Zo ncccnaptatpeheitnsabiel 1 

CUBA 


Malaria—July, 1926, to December, 1927.—Malaria was officially 
reported in the city of Santiago, the Province of Oriente (including 
Santiago), and the Republic of Cuba, during the 18 months from 
July, 1926, to December, 1927, inclusive, as follows: 











Santiago Oriente Republic 
Quarter de Cuba | Province | of Cuba 
1926 
Fe Se DINE. 6.0 icc ddcncctas bdvepricdassccosdessbscbieusesed 146 883 1, 857 
CRG OG ee aaah. nh Bindi scccteebbonedwoccsinusesduniendaus 1, 587 2, 538 5, 662 
1927 
Jama DG DEI 8 52 5 cates ce sb nihah no scosdgctneudsecenéves 1, 757 3, 296 4, 938 
RECEE a ected ide pdieehathaboandéebtescheesendpa 492 776 1, 161 
FR Bp nso SS heg Ss Joc copcianivobbedesintoatesvaticosen 888 1, 556 1, 861 
| ERs EO Se a eee EE EP 1,178 1, 906 2, 105 











Provinces—Communicable diseases— December 25, 1927—-February 11, 
1928.—During the period from December 25, 1927 to February 11, 
1928, cases of communicable diseases were reported from the Prov- 
inces of Cuba as follows: 
































Pinar Matan- | Santa Cama- 
Cerebrospinal meningitis _......).......... gg RSA MOG T TREE Sadii tes 6, Date te 2 
Chicken pox_.........-.-.------ 26 40 ll 5 18 103 
Diphtheria. SRD 6° 5S SPAS ATES 1 25 12 8 2 15 63 
) Ee TIO SICES TERRES a 56 10 5 116 552 
pT ST A EEE EI 13 fe er ee 20 1 36 
Paratyphoid fever .............-|...-...-.. ae eae ll 4 10 23 
eth ~ a ietantiie) Sacuullandeibal : a - A ares ) WEes 2 3 
| REL ESS: SEES, Ae Ce Fae p 
| EE eee 19 97 11 37 13 60 237 
GERMANY 


Vital statistics—January to June, 1927.—Preliminary compilations 
of vital statistics of Germany for the first six months of the year 1927 


87533°—28——5 
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show 244,496 marriages, 604,013 live births, 409,643 deaths (exclud- 
ing stillbirths), and 20,362 stillbirths. As compared with similar 
statistics for the first six months of the year 1913, there was a decrease 
in the birth rate of about 29 per cent, while the death rate decreased 
about 16 per cent. 

The infant mortality rate for the six months of 1927 was about 
30 per cent lower than it was for the same period in 1913. 

The following table gives a comparison of the rates for the first 
six months of the years 1913, 1925, 1926, and 1927: 








1913 1925 1926 1927 
Marriages per annum per 1,000 population: 
NN EEE 2 AEE 2 EIT TIO 6.2 5.7 5.6 6.0 
DOCU INN iodo ccinwgciatdassaintdiien aadincguqeagipepacontl 9.0 8.7 8.5 05 
Births per annum per 1,000 population: , ; 
POT IOB AR AES, CIE AO SDE” OEM 27.2 21.9 20. 4 19.2 
ee EOE TIF TELS LIE OLE: SEOs Ae 26.8 21.8 20.2 19.0 
eins per aun per 1,000 population: : 
St bh Ace eeahi dcahamabetéoonmpea’ EE OR 12.6 13.0 14.5 
aps SS I, GRE SE SS I Gee MS PS OSE ss" 15.0 12.0 11.9 11.4 
a ts under 1 year of age per 1,000 live births: 
a detapdddcbudwasdicntstaguqetlon= cotbbeemmbdeetreydestada 143 110 108 lll 
tone SE cckanncrununcnntinycdugymemenctayanteeniincatignows 147 95 99 92 

















GREAT BRITAIN 
England and Wales—Vital statistics, 1927.—The following table, 
showing birth and death rates in England and Wales for the year 
1927, was prepared from figures published by the rita General 
of England and Wales: ‘eS my 














107 county ‘ 
Engiand 1 
Wales towns towns 
Birth rate per 1,000_ eal 16.7 17.1 16.4 16.1 
Annual death rate per 1,000: 
All causes..-.. " 123 12.2 11,3 11.9 
EL 250... oo. husecckkcaden bere seuncetolee .07 . 08 . 05 
es ESO eae Ime Cree ene oh ay . 57 .49 . 58 39 
ne Mit BBRTE RI Si ia dee es .” .12 07 04 
ha rea SE EE EE SP EERE, .01 .O1 01 01 
eee ana cua Rehan oie atepianiamapnaealitoserct . 00 .0 . 00 . 00 
hod A RRNA -O1 1 . 01 .O1 
SESE TE RELY SE SE eS pI Se ES . 51 46 .41 51 
Whooping cough..................-.--------------- 0 .10 . 08 .12 
rate per 1,000 births: 
Diarrhea and enteritis (under 2 years) ..........-.-- 6.3 &3 5.0 7.5 
All deaths under 1 year_.............---....---.---- 69 71 68 59 

















London is included in the 107 county boroughs and great towns. 
The “smaller towns” are those with populations of from 20,000 to 


50,000. ' 
HAWAII TERRITORY 


Island of Hawaii—Plague—February 16, 1928.—A death from 
bubonic plague occurred at LETH: mR Island of —— on Feb- 
ruary 16, 1928. 

. The last previously reported case of human plague at Kukuihaele 


esourted August 12, 1927, and plague has not been reported in 
rodents in the Island of Hawaii since December 20, 1927. 
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JAMAICA 


Smallpox (alastrim)—January 29-February 25, 1928.—During the 
period January 29 to February 25, 1928, five new cases of smallpox 
(alastrim) were reported in the Island of Jamaica outside of Kingston. 

Other communicable diseases.—During the same period other diseases 
were reported in Jamaica as follows: 





























Other Other 
Disease Kingston localities | Disease Kingston localities 
Chicken pox........-........-|-.-.--...- 20 || Puerperal fever__.............].......-.- 1 
Denier PEERS ES 4 13 || Tuberculosis. ...............- 22 33 
Erysipelas...............-.-..)o<-----0- 1 || Typhoid fever___...........-. 22 82 
Population: Kingston, 62,707; Island of Jamaica, 926,000. 
PORTO RICO 


: Fajardo, vicinity of—Smallpox unofficially reported— March 12, 
1928.—Under date of March 12, 1928, smallpox in epidemic form was 
unoflicially reported present in the vicinity of Fajardo, Porto Rico. 


UNION OF SOUTH AFRICA 


Cape Province—Spread of plague infection among veldt rodents— 
February 10, 1928.—Information received under date of February 
10, 1928, indicates serious spread of plague in veldt rodents in the 
Cape Province, Union of South Africa, during the past few months. 
The spread is stated to have taken place southward from the Calvinia 
district into the Ceres Basin to a point about 10 miles north of Ceres, 
and to the westward into Namaqualand to a line about 15 miles west 
of Springbok and roughly parallel with the coast. The affected area 
was stated to include Springbok, Garies, and Nieuwerust, extending 
to within a few miles of Van Rhynsdorp and about 25 miles north- 
ward of the protective belt which had been cleared of rodents along 
the Oliphant River: and the irrigation canals. The wave of infec- 
tion was stated to be spreading rapidly. Indications were noted 
that hares, which are numerous in that area, were playing an im- 
portant part in spread of the infection. 

It was stated that the spread into the Ceres Basin was especially 
important as that area is separated from the open gerbille-infested 
area on the Cape Peninsular side by a mountain barrier about 3 
miles wide traversed by passes. It is intended to clear these passes 
of rodents and to strengthen the defences within the area. 

Orange Free State—Plague—January 22-28, 1928—During the 
week ended January 28, 1928, two cases of plague with one death, 
were reported in the Sastron district, Orange Free State. The occur- 
rence was in natives and on a farm. 

Typhus fever—Fresh outbreaks of typhus fever were reported 
during the week ended January 28, 1928, in the Cape Province, in 
the Mount Frere district and in the Kroonstad district, Orange Free 
State. 
































S2R895eEs 


= 
8 





& 


yuo : 
—(Woysssou0D PUL 4U9THI1}}98) | 9 















































seer ‘Azen1q0q “AON ber a0N 
"PO 
































[ymesead ‘g ‘sqjeop ‘cy ‘sesBo SazBOTpUT O]) 
Vaz 10OHO 


"UOAIS OF $}I0deI YOTYA JO} S9}IZUNOS JBMIT}IVd oy} 10J soINIY Oy} 10 PopNpOUy $9113 JO 4S] 94} 19G}]0 SpIBSEI SB [eUY 10 Oj0[d.UI0D se PeJOPJsuOO oq 40U 4sNUT 
SO[Qv} BULMOT[O] OY} UI PouTezUON szJOde1 OYJ, “S8OINOS JOTT}O Puv ‘SUOTJEN JO ONBvO'] OT} JO WOT}OOG WITeOHY ‘s[NsMOO MeOLeUTY ‘s014JOg YITBER OQ on} JO SJoOWyO [eorpemI WOT 


YIAGTA MOTIAA GNV ‘AXAdd SOHAL ‘XOdTIVWS ‘FADVId ‘VARIOHD 





March 23, 1928 
































Sreenensss|sescocesiacesaceriacvevsoainousenasigeoonsneismonaseslonspovecinasecasoloocspoonionsuadocwa st I LO | MM | 

OMAR LE IH AAS IOS 1 "ene -atanane: cowncess 1 GAG sucrren eames | v% ost Sl Sreasupecemmmennar mca o NA 

Re ee a eT Pa ee Bee en Tote ee ot 149 9¢ 061 0% 2a eS 

SLI oet 61 oF 89 8t Lt zg z 1% 821 aa 89 19% |} ero ‘way -a1qo0%) 

8t St 6 of 6f aI 1% 8% I 9g O8T SL 68 48 ee ee ee BIPOg IIy~) 

&% £6 96 ae eae z 9t SE SL st 9Z ow $29 ‘I 116 es ee eer ae TT uvaay 
(qoueiZ) eulyO-opuy 

nr Te-12 | OC-IT OI-T Te-1% | OC-IT OI-t | 08-12 | OZ-IT OI-1 mat mat ‘200 mnt 
‘OI-T “aed ‘1990300 | -urejdeg | “ysnany |26t “Aime ved 
S26r ‘Arenuve L261 ‘JequIe;eCT L261 ‘JOQMIEAONT 

























































































12 “SqIBEP IST “SOSEO PFE “BAYT bywyan yy ‘sqIvep pF ‘SOSBd 99 ‘SMPT INH ‘SyIBIP 09 *SOSBO 61 ‘BAIT 
Ni ARIUQION ‘syIwOP TL ‘SeSB GOT “SALT YT ‘sqIwEP 69 ‘sescO COT “BayrT MEIN ‘qIWEp | ‘ase | ‘BIT YBTBAIC ‘syIWep Zz ‘SuewO Zz ‘BATT YS;TVA ICT -SYIVEP OLE ‘S8SEd IZ “BAYT BIsUET 
C~ —_-*SYBOP 09 ‘SOSUO OR “BT PUpysug -syyWep 90g ‘SesvO 19C ‘VA! YVIVULY :s.nOjoj Sv ‘syIVEP EyO'T UI}m ‘bey C] pazodes 10m VI9[OYD JO SeSWO GZb‘T “LZ6I ‘9c 90C 0 61 AINE Woig ; 
POE WY chet SE RE RI EO SRNR AE WO CO Ran ee oe. 4a ae rere EA manta Pats camer g ~~" Deu] “Case FV “UUySHEQEL ‘8 °S 
oched CS gl eo kee re een oe CNR Eee Boia Uelet ee SR Fh ETE Ee) Coe oe Si. meen O “Ueder ‘screqox0X 3¥ ‘snySwIpPY *s ‘gs 
a 1]0s804 UD 
a i ee ea hae $ t if Ge es pecoen t RPE clea sce taney, CPF a_ 
° cet tem t 5. g ST £ BR ann z 1 Seif Ch tee ee eee Mee rrompry ee, elodesulg :$}UEUI91}30g $7]819g 
TI | 2tj} zt} eej}ors2 i¢ £ 1 z RES wee Pes cere z £ if if I a 
Lt | &@ | Fe | 8 | 8 | 11/6 L £ z I I Sed 2s b $ £ z 9 re) ~"qoqsavg 
pic Fee Tz | ¥€ | 98 ¢ 1Z 8I Iz &I 61 Ir 92 II % £¢ 6 a 
ww=|--==I-=="]-"""1 ge | OS | 6F et 74 vw we | St 6 | 6t | Or st OF LL 1s 0° oFreorere nanny 
Bea: Ck Mar. WY Ga IS WRI I I A A ES QqUERg ORIEN oer t |e 5 emma a 0 “SUB ‘spurs ourdayigd 
<q lcstandict diavdcnphvsalsditem adden nasdDtessdidasccdieecace: wteserefeecsens|eensane[oneaEonee[eoeseesncfacesecenefeescceees| © 5 Sulicadiaeptttiaaaieigea ~sureqozox :aeder 
at CAE, RG Le NR Sh ee LRN NEES BINTAG TONNE QOS LEN eee DORRTRAR COnEEE AA. ae “Sud. pie eseseneapocsnpecer ner eh ama “1 bely 
Se FS Poe eee if CAS TERE BOATS RHR Titer SORIA TURNERS HT RSEL: DURE Con a 
BRIE IEEE UE tt de la de le edt Reed [le 8 ae 
ert wen. Fe +e z 1 ' LI £ Pe vet SREY = oper ro ZI 73 re) ALeqoypuog 
re Sth coe tees ee) eee ARES pats se RR obs ad Paibegi ae.’ Be, worse T ra ob a 
a Sa ale DRS ae AE - H - ahd : or : i ey f “Bre |} . viet, ; Gwar, EA - y 8 a | 
ih oe tape Tt it t g 9 z z z z RE, ir ray I I 1 Rates ie area scape meat Joseui0pusy 
:(qouelg) 8Ipuy 




















































































Sz6r ‘Aronues 














—pepue 40a. 























\yuesead ‘g ‘syjvop ‘q{ ‘seseo seyeorpay OJ 
aNDV'1d 


penuju0p—YaAGd MOTTAA GNV ‘AXADA SNHdAL ‘XOdTIVWS ‘ANOVId ‘VURTIOHOD 

































































s 
Ruta. AGzs wet aged aed Te bl RG KR OGRE wabbdddn ROGe dd, Ai 6 ete: Wave aoe ccr coke ace een keeebake mat 
Se Re [Oh Tre SP MR RMR GREG MOREDEL IeBERSI OBI ccm waonnee \memeeN Wiech eee conc. 8 EE cys ins  Demey emmtpry ty oe vanoy 
a * on we ‘em Ce I Se eu Renae mapa eS SNR EO OARS pats KLE CGORY arate aI ze ot See ay at D.. 
, RCC ase ome vit BE OF a OP OTT BORSTAL EEE OR ae Le BOER E Sete) pie 5% I 0% oF ees se eee, weqV 
$ Sse JE DES So Se Weseee Woeeeeee Weoieieenl eon Heeaee Kenan Ceci ieee fone 8% 88 88% 991 SS ee ae a 
Rh ease a ORR TR oO Re dae RR OSS NRE ERE ned -c ee eRe ehere 8 oLt £94 Le @I |} O- 2S Je) 
a ee kad {6CRO OY ine oR Shp I Wea deeb Steg eae nap. "RBS | agi SS eta 0b & gI £2 eae ee 
eek Rs ers aks ey i ett ee, Pier crete te oe a tig | | ta cient d 96 ra & we 190 log 
pate et, gif |s8 |e |¢ 1s I I I g g £ 5 oo Pee ee ee ee a 
nie 3) WE ¢|% |e |@ |% |9 t 1 z z > | 8 ’ Be Fr ee eee 3 coe he ey, eeteal SOBWT] :8}1031N 
rete a | Pei oy dO apy FS) eget ce ety ieee bbe eS eae ORR Where wast is | wy tees Pet RE Be ee 
ne eee ae "ES Seep teem REI ae eee pd ek ee ee ee ee ee | RONEN 6: pepyseg :bery 
=t"lelaleleleleleo ly le le le fy le th te AS Sie ie tee WE A: <p 
‘ b g z £ g z I 9 
tee Ws, RN ee | white 16 18 {2 t ¥ z z 9 z ¢ ia It 9 co - ee ee ee doosuvy 
Kats 6S ha ak aby Te Tae 8 Zz 69 6L sor | 19 TIt | 28% 862 oe, 12e og geben ees 
Rae GON Mi Fak ies ote as fe Le eS SS | i sae a 8 Ks ~**"AoUepiserd SIPs 
ini, Sa? i i Seek SiS y RE Pooeare) MANGAN MRK PORN OSs Aaa SESeabGe ISSIR 'SRDER HA he Tolan ee eee ee ee eee BzgNIIBD 
. Mi is i¢ 81642 3 re Ss canta eRMOX 5 ace” ‘gah, pgMBRAT IHRE CGA. g g II Te Re ae, 
ne Wes Vane be ag fie |e ie po RE PR 2K tis araee: | el as Cobar ’ L a BE | ware ar rr rr  aeqaiog 
i it |¢ Sl a pete: z eI t | est oreety cee g F 8 ra! at @ |d ~- Uyesse gy 
et ee en “~""|--7") 866 “T | pos ‘T | 668 | ez | ost | ez | eee | 890 | omo% | gee‘r | geet 988 | | ge Ieee a cee do oe 
~- - ---4| 4 Why Bide “TTT | 61'S | 968% | 261 ‘t | 980‘T | 6b ‘T | see ‘T | szz‘t | eor‘t | Oops | one | oe | 16e‘r io, : ~"wypay 
Aedes sea cnegs 1 | q ae SPER eRiiethe HENCE ANE Rk: aR eed Vee SIRS wee Meee i "| a WSmMGRy :A107}10], TEMETT 
RSD a ene ep mC stipdelipinssdy <sb-aili dipnick dncactde cede te ckeoc ce oe ; Pepe 3 = aeeee ¢ -wanez 
[ra na[rene[eanelaseelaccelncas|oninnso<|ncesenclovencoclacmeenslenenncclowecenafecussecfecascos| ss Pas lw. be. fewnneel Mh) cespnonsersedececcmecesec 
bntdiewclcockede cas i lennaieeigteen Wee oie aaases Ee E | Saas 8 Bee Chea ; ° ekg * SM ate: 8 $e eid lta! 
| . 
sitee Hah CNR Ralah er erate acces if EE Vee. (aevei) Canes eh wteein dey Vietse: I £ eo eee ae earner. sn@jd pus sueqiy 
108014) 
25 BE 13:3. Peete ideas Eeaicntlapucaiiicsaaiedossa-odhcbttedccsedadecteee OG’ Soham ea? ee 
- r |e AO de eo ee et nn ee eee ee T Gedegedey setts. Cys oe o. bare ate zeng 
ia, BE See I i cee ee me ce A I pea Pa z FRE Sener eee ere pone TAR Fe EO AS oe 
VA aga vata I Ot Be Spey Ee emcees z g z lf g OP Bee I z re) wHpusrely 
ime eae, lee ote ee te Ws Pot. Pe 0434 
ca tik hg: tga es SS LS Me OSS Page eeede sends Tabb “Rath d d oe ee Raa Aouepysoy ByeyVNg 
ie ary #22 Ee SoA 1st Bike SO SHES! WER . Ne AOR Toe d | eee RETR. Gets RR a SA eee + Pegecs Ra any ee - 
. ah he Lukas a, A d d 4 tt rae tae Re eee Q ~~~" Aouepisey 
Be cs ald a aia ar ae if I z eS, ieee ‘wake g 3 ol i 8I az & jd 
at Pee Pe ee 7" I I z RR week POE $ S ot ul 8I 8% 62 9 “""""BINPBAL PUL BABS ySUT 
i = RN Ne snen|enns|otenn eet annn|-ta-nee|-Senaealenneeee]ecenes = Re ©. Se A ee ee Ei 
SL a ee O08 oe fog PTR ga Ceti: vont” pla potas ae Py ORR te proses mek, . us a oN eed ee woqHeUD 
ee he “1 7""| we | 98 v of ze ee | eh tad zet 681 89 i o ia 
ae iar Moe SS er “|-7""| OF | 98 % 9 ce ve ee eh oF zel gt 89 1L_____| OF | O ~"" "Babe 180.4 pus BARE 
iY, way EOS ode ory ein, pte Jacke jammies 6Lt | 60S | 00% | Ise | oz | 16s | 68 6LL Gata de ee eee eee wave 
“1 2 Make oT Sb PES eee 1 AY rps BESS ert I Se ER, (ey ge RRB ys a 
sats ees TE ee AE BS RN ES arom E RE ROREH Feed arate SED Ditentnclncecuscindiatiadedikictpand aden 8 a me SPS 
pi airy mais Taser pias (ah ERY eee soe Sm Geka AES ile CP en eg ee ne See od eee me eS > aia lara aa uvdeg-3Teq 
| {SoyPUT wey young 



























‘OI-T *00qy ‘os¥o | ‘BAG “Ynijeg 














SI | Ir] + 















































8Z6I ‘Auenigog 8Z6I ‘Arenuee : r (en “12 "any | 4 
3 , le Aine 























—pepue 9oo Ar 





[yaeserd ‘7 ‘syyeop ‘qr ‘seseo sazeo]pUy OH] 
penujju09—aNDV 1d 
ponuyu0D—yaAad MOTIOA GNV ‘ASARZA SOHdAL ‘XOAUTIVWS ‘ANDVId ‘VURTIOHO 






















































































ST sae ite! UR ORE CMA Rem Vow Kibet es Ce TS RTT RE erie Te eve cre rowers © meer mere XBIVH 
> weserteiqves [----|---.| hin ied |---| penaete | sedeamdacia Wintec ehdaeicms Winatichd |---enee | Pantos aphid f-d-4--- t Ee i hci echt : 8 REDE ~oe=04eucsate B1}00g BAON 
Bess |1 1 ak we gy Pare Bere Een CRS pagaes SNe soem ae mney Mg 2 Speen eee Me omnes Tug MON 
a ee infecmaers perestoosen BE B..1g |) srcereiecetecs 1 tg foeteenettonnes is t ’ g ¢. See yuUT AA 
>, peeeree ae cL Ow aise ts t F3 z ult £ I él L 6  .*. orees fp eenriearhtectenran BqoyjuByy 
.. os FE eigjedmir je fede ete poe mae Pes Shas EERE ace corer aprons Q {seanooue :wyqumjog UsAHE 
R Ke Fife Te fe TE femal g fg fg fetcnneteclenencnrendannennns Du nceveseserethents ewe Ae 
- ‘ee me Pg PS PO OS Paid jens cock me MRR PA Pian PaaS aa PRS Coes TR | gg f Yedccmecccewete sre 
Maser £ | “19 \! sities jie £ i | a £ L ot z uu u Fa he ae Meet: ByeqIV 
. } } ‘BpeuRD 
sw xe ae es me 2 ee anaes gout DER MMB am mney oe > {ERE pa: eg Gece Wat eee 5 recent BISepoyy WeEq NOE 
aovewemeeaeaee ow Wer Doe era eeeee 6 8 eich ed L 8! a) rT t I t a 
a “eet eee Tc m iw iz eo (oer {ot 1g gst | WI 6e oe Sf ) “TTT To" E@DOUM UeqLION 
"wOLY WINS YSU 
pm ae eS an 5 AB SR emer) caer) pees ORE * Get! ey a ; ane . Ly ; am ¢ “ PIAaesUGL HY sea WPA 
rovewss : staa|nevernalsdeaee-]atereaafueveneafonanane|vbaoacfasecnndaccnenal gp  fetenneen-] Oe 9 r Q) “Annteseses=****“QUIDGUE OD OL 
anaes ‘1k BOM BAe GaN EEX. C2, @ObRR Lek? yooma GAME Cee, Bees pe Coe! Se 1 panetas 3 ease NS emnee 
aeg 
RS RS aR Oe ee FER ARE OR Fe wee Y wt Fe fiery pgoee sermon «en > eae ae te yee , PRs 
arma “1 mo IG wa? ie ei se T I I rs pe ee. oe z 9 ween ene eacecnuaones ty eV 
weapevee-tora sie is if t ¢1 8 6 |o II “ 0z ul oI é +1 ep enone eer ee 
es “-l-r-wivm="1 2 IE ie 18 vtec | SEL IN Pate oad eser Tere Peles Yerkgan KcesaE Bue) | eremnreeeee 
ener ponent ta ae ee 1s | ab | se @ "| 199 | e80 zee oF Le fp Creonstorenascenenemenr tsi eee 
Ri 1 }szi\stiim)s+ieslw) L 1g % ul ot © | set | wer 
= we iaansee came aie <aony | “AON | ‘ce 490 |e Ades | “ae Srey | 226E ‘08 word 
—pepue 490.4 ved 
XOdTIVANS 
martapnse I t "TEE wasees reaee onsen | “seeps! gp rd or jo L Hn «Ula 
na Ns L ee SE OER Se BE! 2 peace meee ~-seeer*] BO % 1 | It | St | O rrr eompAos SengT 
ester € sewed Sete. Ca>een etean @ wrrorn neers" --- ORD oeopclenl BS lI 6r | Ft world 
conatyene a t g 9 9 \2z a cachapatl ap st 61 i¢ we [| ooo eonaorg equasyy 
SIsetten v1 9 wm «Ol at mu is '. oceeoeeaneeieis tebe t I WS teem: i » |a 
or si gt “Zin 8 |2 ST Se es en SE Lge peers 81 I Sf pees I 9 rata eouy.o1g Ss}jsoqury 
9t 0 91 mm it 2 |6 fb Treeeepansesancescoenns @pOBIN |\---**->- 19% =| GST got | #1 oe ig ia 4 
bee Rohe Dep My, geet cherries I ricnotie amen: 6 Seketieeeet eee |G dc FS 60% oor | OLT 6 | OF Q Torr reeeesessssses-geosvsIUpUyy 
aroiaceini gor est 6 | 4I eo io ia tL y g £ we) Oo moreno) Un D-Opey 
sanauree eet =| zt 66 | GPT s |i | O ~"*"eoujaoug oAueuvey, , z t Dette Keema SE pe, Sa 
a S IB IS IE IF [f |S—-emumgeocoammge —[t---1h: 16 | 1h tf [fe | 9 :sucung een 
eer ° vores ete 2 ores : 
pena} a0) —Teoeesere yt coteaee acucees Weiined> | Ee i ceeteain: mec, U cota > sreenorscumenres upeaty 
kre 10q 10q 10q 103) 3snd 4m 410q 2q 10 T2104 | snd 
snave |-ur908qq M1240 |-0490 wos ny | “ime Wid “nine p |-1009(T |-MIOAD NY “> any | “me ould 




















































































































































































eer ‘Arenuss 





























—pepue 400M 





(quesead ‘gq ‘sy3vep ‘qi ‘sesvo sezeoyput ‘] 
ponuy}u0)—XOd TIVAS 


ponunu0g—yaAdd MOTIAA GNV ‘AGARA SQHAAL ‘XOdTIVWS ‘ANDV1d ‘VadIOHO 





Sieh iat ieee ates I 


Co Me "| ot} St 
vi hes ~~~") ST | St 


Sn hoe 


ae 
:(qouerg) 8ypay 


snoneennnnennn===-<mg OGURUETA 
Oy “reeenerenenennsaes=9*gOORmUH 
+ Fane ccaames Soreerese==" ByedEsy Ny 

scengennenectee-tatees agitate 
gp Tronneeteeeenaresons==-iangmnes 


Neti tes 
Smee eO nA Teen rAsco~s ee? -aneeear 


March 23, 1928 


cone, 
tS] 
i 
' 
' 
‘ 
‘ 


oni 

eet 
; 

= 

Cc) 

S 


$e 


= 
mao eked: te 


Sawer 


= 
Toe Oe 


“RIAN “8 
~~ 
= 


— 
= 
‘gg 
i=] 
— 
— 


ry 





FER PRES w---|.---) 284, OZI ‘I ‘T OPI ‘eg 
A Be Bee Che: 98% 8 . aa I 6s Ove ‘IT sr cesooscoesssececes =i eanin S iamas 
PSS RA EE SER thy 5 RP Fe ae ida SEP iy es 16 wore to "> ehog 2¢ ) seung) 
I ELT E Aan 3800014) 


weeeeeteebit.: = 





_1& 
saseneese| f pdb onswd 
c 


~--"---904 7, Godn efstomo 


731 








9 |e z I Peed 


ERR; ’ "ge? EO cee E or ke ed Pee oes oe Se 
RR SSM ater ope 2S peewee F 9 £ ¢ 


= 
OOVOOOD OCOOOOAOOACASS 


~ereeeeeeen=--dot8 4 DUS pUUst: 
veceneeececeerese..... aE Por 
Seeeneeenece*""Gepey :ezjeuIng 


““""""SINPBA PUL CAEL I80T 
~“"" "BASE 19044 DUS SaUre 
Aouep 


T -—<«e88 Pete ee eee ee 
OLE | fee ye le de de Bore @ 
69t) 98E, sual SOF, 968 gz Lv : maponnseocanciggle naam 





aaeelawee Seieiel ieieieied beieidieieieie! Goel ee ee 






s eaeatetetethel telat taehed tubataied talkateted tkakelel tkehekel teioieide GLE LCL LETT CPE ee eee 
Ree eee wwe eww wnnee 


“18eu oouog yea pus yInog 


ssoppuy eat Wena 


aptiennt s[rcnenes|annenealesenneenalnsesncncal weccssen 





%% ¥ ton |S z 
| 


Pewee wwe ml awww awe nlan Sled teledeteel teleied teliteieedel Ghee) Cee ete Cee. te 


= 
_ 
Oo 0D CAOACADAD 
























































Be oe ae ee ae a 





















March 23, 1928 

















































































































os z £ ° 
Seeee € {|t jt ¥ “et Ee ae wetness T ated: 3 age 6 6 9 st O 7777777" (dOWsBuyy Spisyno) ; voyeurer 
Nee cre GAR ddd cs: GOD (PMG OUTAGE ARE ORG Wee BIER. lace elem WE: Ses eae eee t oe (4jyaqo}A pus ouloy) AVI] 
ras Voce RK Ma WG ANI enopeccconelocemonel g  - foastondhoostianlg 6.5. reas z + 1 I a 
anaeonnte wes|one-|-cn-[non-[nnerlonrerecloreonee] g  [onnnvnataecenenrl g ec ress z t I I G srrepesenesesonsese senna 
wctogrs oa a wees a ee A £ L S , o Sirreenhs ' I databases waeeam } 
omnes oe Manes aeaaks Wen tea FOE | ¢ 6 6 se g I g L I mareeana cies A: a el 
eqot | se | sr| mr] + |e] | 2 | w]e | at | or | & | or | ager 

‘ ‘6l Lz61 126 i 4 
“IO | geet ‘Aawnaqeg | seer ‘Arenuee 1261 ‘3quIB00, 0N | aon | ‘ce 90 | V6 0g | ‘ue “Brey | 205 8 sould , 

~% |-9¢ “3degi-sz “3ny |-ie Aine 
—pepwo yoo ‘PO I 





[yuesead ‘gq ‘sywep ‘qi ‘sesvo seqeoypuy ‘O] 
penuy}00)—XOd TIVAS 


penuyu09—yaATd MOTIAA GNV ‘AXADA SNHdUAL ‘XOdTIVWS ‘ANOVId ‘VAAIOHO 











4 “SZ6I ‘ZI “AVY poysodos Ajpejoqjoun sea ‘ooyy 070g ‘opsefug ivou xodyeurs jo oymiepjdo uy ; "UI}I}SBIV SB pozsodel xod{jeurg ; 
¢ 
o 
© BARGE 22 Taree Suatr. T.. > |8 st. 3 ee ae 38809 PIOD 
ONE, FL iad e@ ju {z y OE | O "77 trtrrenr""""""ouNeIA || IT rt u L 8 9 see tene a e 
¢ we | | @ (9 | 0 >---- BISV [ea30e puv \2 , I I z or a Rese 5 Tmbekeng ‘sopenog 
BRS PRS fee Eee | ‘8 1s ‘snsvonuosuely, = jn Be vs eke Pees 9 a be 
eee gence 02% | 601 TIL | OFT 9 OINA Uy 89}109}1903 JONG =— fj z | BN rate e I8 1 Oe a ae uesouD 
ju l2 |6 . te. |en one ‘shuaprey —ii--t-*-**|--serene[onnneen= BA ere! sive Relea a 
aA Se GSD i onccrccdenscvele 18 le le le | & ~srteeet om: ae 
SER ene, reer 23 gape q fe RRS Se Pupeyy :ayedg ||--------|-------- t : 4 TS BF ge wromcs aUBOTV OVOd ‘2g 
a I 
fe) 
) 
a 
9 
) 






































































































































































































































































































cncedninosteninone=afocnenntncncoatonoose ie | MOTE cecakh ipcnces tee ene aa ene | | peseeeron's ’ a 
bantoujecewediscddmsiocoansivcenesfoc wens a 6j}at jee ie is jis jo le Lt gt 96 i ' LEME 
cocnen Fae wicca Wataes Wneel a WEEN Witecsa Webaces ea Wate Geom maces 6. Mes eveiantesoncegett ¥ whtates: 0: Sroeens ~0j20dQ :[¥8nj0g 
ree le ite lS ie hele 1G be le lk 1: Ieee ee Te eee ee aes 
ens 2 ack | eet ee aoene ZB eben Kem. wake t {ig |t |e le ¢ I rf 3 ORIN LRAT 
wn.) OTS | OLE. | PIS | £96 | S86 __ “gg 'e ne : ee 5 oe onion «Rae! Rai PRES CLAORI:. Davin Bike ccnnghietei & Ty tugs + ae. Gry eee ne 099010 1 
¢. it ¢ 48 46 16" 16. 18. ee ewer 18. Te 1k S48: CE eee UII [epeg 
Uy seqyTedjoyanu Suypnyouy ‘A310 oxo 
eis: uti CORSA. iuaitle RGR. SERER TORE ERECT: GRR NERDS! RE cone ND weaceaekes Vande be. $a4Gz503! NORE: ama | Sees Enener esate == -BBrOepeneD 
oc See Pee ; :09}x9 
meee a Pee en a ae Tee CETL eh ek ee ee 7 Pe ee fe eee eee Auuey10330'] ‘AjuN0D [eseu0g 
OT Cd ee ae eek I eS Fo a ee ea a, I A ee ota s Patttieemeeeia hier 
:(0984g Oey YSIIT) PULTeI] 
ape MORE Mec: IDA Geel RRR WEL INSTAL 2ULR Bie ce “Eoral Kea KRONA A snarerecelpenennourinesncces! py ehovegnsesensnocoruragegew = mE Same 
te pgnne? eg. Saat: Seca “ee ca Wes DARE: OREO wh Bw Oe I poe eS abet s: Pate & |e eee Lt ee 
Ser’ te 4 ete OC See SOR DeeaR BS? > Ba I I wekie guitien yma. tier me its XO ah: & ee ey ge hy, 2 “Si eng te i er 
seoapabarwncloceanelsrscecioveeeelnorancinsenesimcnesoloncene 8 th. Leos rere oot choenas ( I a 
atdecclosncres>-seenlensnes[asoreri-ncocejanseoeloesaes t je |@ Jz |r |e ZI acecanerel @ % () *Arttercsensoneconerenecnsecnsorcnonn sagt gies 
i SRGEHE | ARE RRGRA:, WORSEN ATG GARG MANS GEER MODS GRGSH Khu: CEE: RARER MORI z meee SOMERS 
SP appecwdeclennrselesscenlasecmeiecwsocionecnulonwssdbpsneqelce-bestncoponiocossaliosend I pactaocsncipoaeisonst @ £ OQ “Th rttr tt tetese == que —erMyouE 
> a, eu 
Ses OOS I EE IES eae ee at “Gores Feo i a Os TA pas OES pp rth iy I - snow ta da 
BAS > oteeid CR TS SS at AR EA RAR GRR Login ee ceptor KAR f. | ea Fe SPR emsree. 5 FEEL sakes . g Soon ncunneectepsutnaseaeatc haem 
Ore tae "pe tes eR OP. BRS Desks “ue Soo Gee: Peet GRR ae PALES PNG aga. I ee eee BjS8AUjO}0 V 
a é / Ric, Ai re ete: afta 7 SEL vs 22049 
ee SE eae See eee ER See, Seed Ace keS RS sete! Linen-sfennese eee 7 a.” 
PSSA piss gia cl Paes eS ate A! ¥ t | HPA Sa RRR. eee | WERE © | SAY mex tear eho Cae | MOA Ok 
ea thay ds GS a eg oe Sie PERE seret picaes letRET TCR SES PAE TKT SQRRNBEY HADES ROR FN HER ORR ET 
rie fs! oe ates, aay z hs oe cas i T I T 2k ee ‘di ¥. . 8 “THO 
PS BO) CGS aA Beene eee en eon cc creme eccee cc aceleosenasecfepecegefecgacacecfoceseceesfoqeseon| ( sseacectasnanceccerencnnesewonensigaggee 
7By03Ty 
ajule|el/ul}a|e}wlelalo| e 
4 
; wer | wer | 2ee6t t | seer 
8261 ‘ ‘ AON | at: bow * ry ‘ é 
: 1 ‘Arenuvs L261 ‘1equreeq, 6t AON | ‘zz 390 | ‘ve "3deg v ord 
Aren1ged = "PO |-92 “dog | -9z “Bny | -1¢ Ame Aor 
a —pepue 4oo 
S 
- [auesead ‘g ‘syyvop ‘cl ‘sesuo soyeorpuy O) 
N 
4 4aAaA SQHAAL 
_ 
3 penuyju0p—yAATA MOTIAA GNV ‘AXARd SQHdAL ‘XOdTIVWS ‘ANDVId ‘VUAIOHO 








2 
x 


735 

















Se eewenel geen wene 



























































eh te eee ee 
























































vtebchehated tuebieieted tele ated tebetetetded ied LL CLL CE ee Cee eee 


btehed leteheheted pdeleietehd tied 1) Lidl td LL CEE CET) Cee eee 


£ iS gee: 
Lb _[esnenees 
wuthiveaind ead 
aapenidd le codibbiie 
quesodueldiiaiaadd 
mete h 
“| & 
418 = ‘s9qu90 
oom | @d 
aR |e GZ 
pageins ‘oor 1 
ae SR Méskbekes 
Te-1é 
8Z6T , 
‘OI-t ‘uve 
g. | ovtescheonncclocness 








ee ees eee 




























































































x 

T f z t a 
I i) z st alias a cee alin De al Stata aia at ati tO kr wy oul ey Belg = til te ne TE Bn a ih 38805 PPDH 

413Q0~O requnoydos | ysnany | Aine 8B[d 
Ae “aR SR oe eed wehbe QINe. Boer: AR OOF Oe oe. OS ee aT Be! T Sag BO 
aban WES! OAR OE Seu aoe BRE RRR GO Pree ee Ro) le, Ve Se Re ee aw’ T A 2 Dee 
ary gas Se Bes T T Sy Cocos F tT Zz t waccae BY z Z it, oo fe 
saat lage Ad ~ VORB iets T tT A ples see T Zz ¢g xd E . £ Zt oe ee ae | Seoeeteteeersiteeceierewe 
> ec Celet Gat CEN OSS ees RS ee ee abe Petar op x 9 ¥ b or 8 Te 1% 6 £ a 
<odbeehe Mi dethaad dtc savpidl-con<cipbibediocecsticdeecticdcth Odie : ee a OF) 6d LS B 5 SS Rassias 9 Aleta aC hese aE [edeueg 
cdeichlicaihiiel-<cien Aouddsidhe Cokedh acead-didadlacercthserddiliinn cideescarchahtceuiaetaetal-thelsascetiiteetah a so ecu ekskibescvallt SP indeehescadtacnaiian maaan Be31N 
AOERE Set THR CN OY RRR ARS ARE ONE. A AR Oe SNE | re EBS. rena ea Be mAoMMORY :BueqYT 
LEDS NG NAGI IN. age + cet BER SIRE Ye Qe TOE WT) A DE NN Se are Ty ROE SRO . 9 DOR) Kean ght. tance atte 38805 A304] 
bee a, Ga SR Cue ace ASR tds meee Ok Meee or) ee 2S OSes OS ak aL ak eS T ee ee 

ea SPREE A a II GRP Ta AR Td oem 3) cdtiealnenedltahabililentie nealtaetiiatenadiaa cies ties Ae. et & eae 
MGS GAtSe ab}: BERR pote Weber: xerte are Ieee: Mae bo et eee os ets Bore hy oe 6 ve are “tae BO ee oe cee? veces, uBl 
eo 9 d poet 
piped g | Siig Se Bie, alte: Tae Ga Coe otk lice seevidalb-ecnccnullinaaerssinnsanar cama 
) ar A : an Baio LS Se 3 ;  pagindbpcaiabeher—nagh see plonascdhcatukhackss Atvbocdsreseba kids chia oeence:ttbeis od 2 eens sata nei 7 Pew 
Rea Bi Eat“ Id AOU EY §  fense-|-ssene[neneee|oennec|oewece|anewes[oseneefocencefrocnncecfosceseece|ocecncencfroeserser|-eeecare] ME « ors 
feo ES, DOES MIS BAR 5 eS Read SS Gah esas SR ey Nines Se te, SEEM jn o809 uoBIeg 
ete | ee Ce ee ee a eee Ete he ES eee ee ey . + Fas Ger a ee a > a ee oe “psenqgo :jusysy 
seat % 1% or Z te 4 it or £ % 61 aI q pa 
‘6S °PO| L261 2261 T , 
Wa ‘sen ‘yoquie00 ‘yaqureao "2% °WO |e “3dag | ‘ vy | 261 ‘08 
861 uve L261 ‘19qUIE0eCT L261 ‘1OQUIOAON BRA Re ay eovld 
—pepue 400 




















[yuesead ‘q ‘sqyBep ‘q ‘seseo soyBoIpUy O) 
aaAqd MOTTAA 
penuyju0p—yaAdd MOTTIAA GNV ‘AGARA SAHdAL ‘XOdTIVWS ‘SNDVId ‘VURIOHO 


March 23, 1928 





